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EDITOE'S NOTE 

The labour of preparing this work for the: press has been 
lightened by the memory of its genial and able author, 
and the goodwill of his numerous friends. The services 
of Mr. J. H. Watson and Mr. Eobert Milne of the London 
Hospital, in removing obscurities and inaccuracies from 
the text, have rendered the Editor's task much easier. In 
the preparation of over one hundred and sixty illustrations 
for the text, the Editor gratefully acknowledges the 
valuable assistance of Mr. F. W. Jones, Dr. Balean, Mr. 
Alfred Billinghurst, Dr. K. E. Lund, and Mr. W. E. M. 
Turtle. 

Many of the figures used in illustrating the text 
have been borrowed, with full acknowledgments, from 
other anatomical works issued by Messrs. J. &. A. 
Churchill. Of these must be mentioned Wilson's 'Ana- 
tomist's Vade-Mecum,' Heath's ' Practical Anatomy,' and 
'A Treatise of Human Anatomy,' edited by Morris. The 
authorship of fig. 201, Part II., showing the pelvic fascia 
in vertical section, should have been ascribed to Heath, 
not to Wilson. 



VI EDITOE'S NOTE 

Of the fifty-four coloured plates, which form a special 
feature of this work, thirty were prepared under the 
direction of Professor Hughes by Mr. Prendergast 
Parker, four are from the classical work of Maclise, while 
the remaining twenty are osteological plates, prepared 
under the supervision of Professor H. E. Clark, C.M.G., 
for Wilson's ' Anatomist's Yade-Mecum.' By an oversight, 
for which the Editor is responsible, the authorship of 
these plates is ascribed in Part I. of this work to Mr. 
Hold en. 

March 1902. 
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MANUAL OF PRACTICAL ANATOMY 

PAET III 
THE HEAD AND NECK 



DISSECTION I 
THE DORSAL REGION OF THE HEAD AND NECK 

PoE the first three days at least the body Hes on its face ; during 
this time the dissectors of the head have to examine all the 
structures which lie on the dorsal aspect of the cervical region 
of the spine and occipital region of the skull. A large number 
of muscles are found in this dissection. Most of these extend 
or rotate the head on the spine ; others which lie deeper extend 
or rotate the cervical region of the spine, while the more super- 
ficial act on the upper extremities. 

The actual boundary between the dissections of the head 
and neck and the upper extremity, on the posterior aspect of 
the body, is a line drawn from the seventh cervical spine — the 
first prominent spinous process — to the outer end of the clavicle. 
But so many structures rise in their part and pass to the upper 
extremity that, in dissecting these out, it is necessary for the 
dissectors of the head and neck to work in common with the 
junior men working on the upper extremity. Such an arrange- 
ment is advantageous to the dissectors of both parts. 

Position of the Subject. — The breast is raised high on 
blocks, so that the head hangs downwards and the extensor 
muscles of the neck are rendered tense. 

SUEFACE Markings. — (1) Tlhe external occipital protuber- 
ance (Plate XLIII). It marks the termination of the superior 
HI. ^ 
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longitudinal sinus and the commencement of the right and left 
lateral sinuses within the attachment of the tentorium cere- 
beUi. The occipital lobes lie above it ; the cerebellum is situate 
below it. 

(2) The nuchal furj-ow. — The median furrow of the neck is 
bounded on each side by a rounded mass, formed by the extensor 
muscles of the head. The furrow commences below the external 
occipital protuberance and ends at the seventh cervical spine. 
The ligamentum nuchse stretches between these two points 
beneath the floor of the furrow. 



Fig. 266.— a tkansveesb section at the level of the fifth ceevical veetebea, 
showing the layees op steuotukes encountebeil in the dissection of the 
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(3) The spijie of the seventh cervical vertebra. — It is the 
first prominent spine. The sixth occasionally projects nearly 
as much as the seventh. 

(4) The superior curved lines (Plate XLIII, p. 10). They 
form the upper limit of the attachment of muscles to the occipital 
region of the skull. 

(5) The mastoid processes (Plate XLIV, p. 14) . The superior 
curved lines end on their posterior borders. The processes 
form levers by which the splenius and sterno-mastoid muscles 
act on the skull. Their apices, in the adult, lie at the same 
level as the occipital condyles and mark the lowest limit of the 
skull. 
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(6) The liainj region of the scalp extends downwards on 
the neck for about two inches below the external occipital 
protuberance. 

A Transveese Section op the Neck. — The student will 
find it of great advantage, before commencing dissection, to 
examine a transverse section of the neck, such as that shown 
diagrammatically in figure 266, in order to obtain a clear con- 
ception of the arrangement and relationships of the structures 
he has to find and unravel. He will see that before the pos- 
terior aspects of the vertebrae are exposed the following layers 
of fascite and muscles have to be reflected : 

(1) Skin. 

(2) A thick and dense superficial fascia. 

(3) Trapezius and its sheath. 

(4) Rhomboids and their sheath ; this layer exists only in 
the lower part of the neck. 

(5) The splenius and its sheath. 

(6) The complexus and its sheath. 

(7) The semi-spinalis colli. Between this and the sixth 
layer the deep cervical artery ascends. 

(8) The cervical part of the multifidus spinse. 

The short muscles between the atlas and the occipital bone 
above and the axis below belong to layers 7 and 8. Layers 3 
and 4 rise from the middle line of the neck and pass outwards 
to the upper extremities. Layer 5 rises from the spines and 
passes outwards and upwards in the neck. Layers 6, 7 and 8 
arise from the transverse and articular processes and pass 
inwards to the spinous processes and occiput. 

The posterior divisions of the cervical nerves pierce the 
muscles ; the internal branches of the upper five or six become 
cutaneous (fig. 268). 

Reelection op the Skin. — Four incisions are made thus : 

(1) A transverse incision from the upper end of one ear to 
the upper end of the other, right across the crown of the head 
and carried down to the bone. 

(2) A longitudinal incision in the middle line is made from 
the transverse incision on the crown to the seventh cervical 
spine. 

(3) A transverse incision from an inch behind one ear to an 
inch behind the other ear, along the superior curved lines. 

The posterior region of the scalp is thus divided into two 

B 2 
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areas, the right and ]eft occipital segments. They cover the 
posterior halves of the parietal bones as well as the occipital. 
These segmental flaps will be dissected later (p. 103), with the 
rest of the scalp. 

(4) A transverse incision from the acromial end of one 
clavicle to the acromial end of the other, across the seventh 
cervical spine. 

Two flaps are thus marked out over the neck. They are 
raised from the middle line and thrown outwards, exposing the 
posterior and postero-lateral aspects of the neck. The skin 
of the occipital segments^ of the scalp is also raised upwards 
for two inches above the protuberance and superior curved 
lines. 

SuPBBFiciAL Fascia. — The subcutaneous tissue is thick and 
dense ; the cutaneous nerves and vessels which lie in it are 
difficult to find and clean. In this tissue painful boils are apt 
to occur, especially in the ' collar ' line. It is continuous 
above with the subcutaneous layer of the scalp. Hair roots 
are imbedded in its upper part. Laterally it becomes lesS 
dense as it covers the posterior triangle of the neck. 

Cutaneous Nerves (figs. 267, 270 and 278).— The following 
cutaneous nerves are to be found : — 

(1) The Great occipital (from the posterior division of the 
second cervical). 

(2) The Third occipital (from the posterior division of the 
third cervical). 

(3) The Small occipital (from the anterior divisions of the 
second and third cervical). 

(4) The Posterior cutaneous from the posterior divisions of 
the fourth, fifth, and sixth cervical nerves. 

Great Occipital Nerve.~The great occipital nerve of each 
side supplies the greater part of the occipital segment of the 
scalp. It will be found firmly imbedded in the cutaneous 
tissue, crossing the superior curved line one and a half inches 
from the external occipital protuberance (fig. 267). It pierces 
the origin of the trapezius muscle and becomes subcutaneous 
about an inch below the superior curved line. Its course is 
upwards and outwards. ISlear the curved line it crosses the 
occipital artery. Its distribution in the scalp will be followed 
later (p. 103). 

The manner in which the posterior division of a spinal 
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nerve arises may be ascertained by consulting figure 268. 
The great occipital comes from the posterior division of the 

Pig. 267. — The supebfioiai sibuctubes on the doesal aspect of the head 
AND NECK. (F. W. Jones.) 
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second cervical nerve and represents the internal branch of 
that division. It forms the first of the series of cutaneous 
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nerves found in the dorsal region, all ( 
from the posterior divisions of the spinal r 

Third Occipital Nerve (fig. 267).— Th 
the third cervical nerve, corresponding t< 
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occipital protuberance. It becomes cuta 
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nerve-fibres which in one body pass out by the great occipital 
in others emerge by the small occipital ; hence, if the great 
occipital is muxsually small, the small occipital will be found 
relatively large, and vice versa. 

The small occipital nerve will be found in the fibrous tissue 
along the posterior border of the sterno-mastoid (fig. 267). It 
should be traced back to its origin under the sterno-mastoid, 
and up to the edge of the scalp. It supplies the scalp between 
the ear and the distribution of the great occipital. A branch 
ends on the upper part of the ear. 

Occipital Artery.— The occipital artery is firmly imbedded 
in dense fibrous tissue over the occipital region of the skull. 
It is most easily found as it crosses the superior curved line 
about one and a half inches from the external occipital pro- 
tuberance (fig. '2(37). It should be traced outwards towards its 
origin until it sinks beneath the sterno-mastoid. It is a 
branch of the external carotid artery (fig. 291, p. 61) and 
reaches the occipital region by passing under the mastoid 
process and the muscles inserted to it. This, the deep stage 
of the occipital artery, will be followed later (fig. 273). Only 
the superficial stage is examined iiow. 

The artery should be traced some little way into the occipital 
segment of the scalp. Its distribution there will be seen later. 
It anastomoses with the occipital of the opposite side and with 
the posterior auricular. 

The terminal part of the deep stage, under the sterno- 
mastoid, should be examined now, the posterior part of the 
insertion of that muscle being reflected, if necessary. The 
mastoid branch, a meningeal artery, will be seen to enter at the 
mastoid foramen. 

The occipital veins foixa a plexus round the occipital artery. 
Some of them pass to the external jugular vein on the sterno- 
mastoid. Some accompany the artery in its deep stage and 
end in the temporo-maxillary vein. The mastoid tributary, an 
emissary vein, escapes by the mastoid foramen and joins the 
deep veins. It should be looked for now. It establishes a 
communication between the lateral sinus and occipital veins. 
Communicating veins between the occipital and deep cervical 
veins will be seen as the muscles of the neck are reflected. 

Occipital Lymphatic Glands (fig. 267). — In certain diseases 
these glands may be distinctly felt during life, but it is not easy 
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to find them in the dead body. They He on each side of the 
occipital vessels below the superior curved line. They receive 
lymph from the occipital segment of the scalp, and hence are 
found enlarged in disease of that structure. The efferent 
lymphatic vessels pass to deep cervical glands beneath the pos- 
terior border of the sterno-mastoid (fig. 284, p. 45). 

Occipitalis Muscle (fig. 267).— This smah muscle is part of 
the platysma-sheet of muscles, all of vs^hich are subcutaneous 
and used in expression. It is a muscle of the scalp, and it 
should be dissected with that structure, but when the body is 
turned it becomes difficult of access. To see it now the skin 
and dense subcutaneous tissue of the scalp are to be raised for 
two inches above the superior curved lines. 

Oeigin. — From the outer two-thirds of the superior curved 
line and base of mastoid process. 

Inseetion. — It becomes continuous above with the epi- 
cranial aponeurosis (fig. 321, p. 128). 

Neevb Supply. — A twig from the posterior auricular branch 
of the facial. 

Action. — It retracts the scalp. It is frequently partly or 
wholly fibrous. 

Ligamentum Nuchas. — This is the great median fibrous 
septum between the right and left extensor muscles of the neck 
(fig. 266). It cannot be fully examined now, but unless their 
attention is drawn to it, the dissectors are certain to cut it 
away unobserved. It is really the expanded cervical part, of 
the inter- and supra-spinous ligaments, which bind the spinous 
processes together. The cervical spinous processes, with the 
exception of the sixth and seventh, are very short and bifid. 
Between their bifid tips the ligamentum nuchse is attached. 
The ligamentum nuchse is attached above to the external 
occipital protuberance and external occipital spine or crest 
(Plate XLIII) ; below to the seventh cervical spine. Between 
these two points, fibres join it from the spines of the cervical 
vertebrae. Elastic fibres mingle with the white fibrous tissue 
of the ligament. In long-necked quadrupeds the elastic tissue 
is enormously developed, forming a thick yellow band. 

The Sheath of the Trapezius and Roof of the Posterior 
Triang-le, — The student meets here for the first time with part 
of an elaborate structure, known as the deep cervical fascia. 
The cervical fascia is the connective tissue in which the 
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structures of the neck are imbedded and by which they are 
held compactly together. It forms sheaths for all the muscles, 
vessels and nerves of the neck. 

The sheath of the trapezius and roofing fascia of the pos- 
terior triangle of the neck are parts of the deep cervical fascia. 
When a transverse section of the neck is examined (fig. 266), 
the sheath of the trapezius is seen to fuse at the median dorsal 
line with the ligamentum nuchse and sheath of the opposite 
side. A layer of the deep fascia is seen to connect the sheath 

Fig. 269. — The boundaries and flook of the posteeiok teiangle of the neck. 
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of the trapezius vs^ith the sheath of the sterno-mastoid (fig. 266). 
This layer forms the roof of the space known as the posterior 
triangle, the boundaries of which are shown in fig. 269. 
Above it is fixed to the superior curved line ; below it is 
attached to the clavicle. It is a condensed layer of connective 
tissue ; the superficial fascia is attached to its outer aspect ; its 
deep surface is bound by connective tissue to the structures 
forming the floor of the triangle. 

The deep fascia, which ensheaths the muscles, is now to be 
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raised from the trapezius and tiie anterior border of that 
muscle defined from its origin at the curved line to its insertion 
at the clavicle. The roof of the triangle is then raised as far 
forwards as the posterior border of the sterno-mastoid, but the 
student is again v^arned not to look for a very definite mem- 
brane, but rather for a condensed layer of connective tissue 
which he has to define with his knife. As he raises the fascia 
he must be careful not to cut many important structures which 
lie in and cross the triangle. As he approaches the sterno- 
mastoid, he will observe some deep cervical lymphatic glands 
imbedded in the deep fascia and nerves issuing from beneath 
the muscle and passing over its posterior border (fig. 270-) . 

Trapezius (cervical part). — This part of the muscle is 
cleaned and defined and the following points observed : — 

Oeigin. — From the inner third of the superior curved line ; 
from the occipital protuberance ; from the ligamentum nuchse ; 
from the seventh cervical spine. The occipital part of origin 
is always thin and frequently fibrous. 

Insbetion. — To the posterior border of the outer third of 
the clavicle ; to the inner border of the acromion and upper 
border of the spine of the scapula. 

Nbeve Supply. — The nerve supply is from the spinal 
accessory and third and fourth cervical nerves (fig. 270). 

Blood Supply. — This is derived mainlj' from the super- 
ficial cervical artery (fig. 271). 

Action. -This part raises the shoulder towards the occiput 
and assists to elevate the arm to the head. 

Spinal Accessory Nerve (fig. 294, p. 71). — Between its 
origin from the cervical part of the spinal cord and the medulla 
oblongata, and its termination, the spinal accessory passes 
through a long and complicated course which for practical 
purposes may be divided into the following stages : — 

(1) Intra-cranial stage (p. 313). 

(2) In sub-parotid space (p. 199). 

(3) In superior carotid triangle (p. 61). 

(4) In posterior triangle. 

(5) Beneath trapezius. 

Only the last two stages can be examined now. 

Stage in the PosteeioeTeiangle. — The spinal accessory 
will be found eni,ering the posterior triangle beneath the mid- 
point of the posterior border of the sterno-mastoid (fig. 270). 
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It should be found at this point and traced obKquely down- 
wards and backwards in the triangle beneath the fascia forming, 
the roof. Twigs from the third and fourth cervical nerves 
join the spinal accessory as it passes beneath the trapezius. 

Fig. 270. — Nerves in the posteeiob tkiangle of the neck. 
(After Hirschfeld and Leveille, from Morris's ' Anatomy.') 
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Lymphatic glands lie near it ; when enlarged they may sur- 
round and press on it. 

Stage beneath the Trapezius. — It passes beneath the 
trapezius at a point marked by the junction of the lower and 
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middle thirds of the anterior border of that muscle. A branch' 
from the third and fourth cervical nerves lies near it. The 
nerves pass downwards, terminating in the muscle, in a line 
superficial to the vertebral border of the scapula. 

Dissection. — The trapezius is now raised neatly from its 
origin; the dissectors of the arm detach its origin from the 
spine at the same time. Its sheath is removed as the muscle 
is turned downwards on the scapula. The trapezius must be 
kept intact as it is. required again in restoring the boundaries 
of the posterior triangle of the neck. 

Superficial Cervical Artery,— As the trapezius is being 
thrown down, the , superficial cervical vessels will be found 
ramifying on its deep surface near the spinal accessory nerve. 
When the a,rtery is followed towards its origin, it is found to 
pass into the posterior triangle, where it arises at the anterior 
border of the levator anguli scapulae as a terminal branch of 
the transverse cervical artery (fig. 271). This artery springs 
from the thyroid axis, a branch of the first stage of the sub- 
clavian artery. 

The accompanying vein, the transverse cervical, passes 
forwards in the triangle to end in the termination of the 
external jugular. This should not be traced yet to its termi- 
nation. 

The Rhomboids. — The origin of the rhomboideus minor is 
from the seventh cervical spine and the ligamentum nuchas 
above it. Only the origin of the muscle lies within the cervical 
region. The rhomboideus major is situated in the dorsal 
region. The dissectors of the head and neck, however, should 
help in defining both muscles. Their nerve and blood supply 
are derived from structures which lie in the posterior triangle. 

The nerve to the Rhomboids crosses the posterior triangle 
(fig. 271). It should be found as it passes beneath the anterior 
border of the rhomboideus minor near the vertebral border 
of the scapula. When followed into the triangle it will be 
seen to issue from the scalenus medius, a muscle forming part 
of the floor of the triangle. It arises from the fifth cervical 
nerve. 

Posterior Scapular Artery (fig. 271). — The posterior scapu- 
lar artery passes down the vertebral border of the scapula 
beneath the insertion of the rhomboid muscles. It supplies the 
muscles as it passes downwards and also sends branches to the 
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muscles on the dorsum and venter of the scapula, where free 
anastomoses are formed with the other scapular arteries. 

In the majority of bodies the posterior scapular and super- 
ficial cervical arteries form the two terminal branches of the 
transverse cervical artery. At the anterior border of the levator 
anguli scapulae (fig. 271) the transverse cervical artery splits into 
the superficial cervical, which passes over the muscle, and the 
posterior scapular, which passes deep to it, and then disappears 



Fig. 271.— Diagram op the origin 4nd ooubse of the supka-soapclab and 
transverse cervical arteries as viewed from above the eight shoulder. 
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beneath the rhomboids. But the posterior scapular is most 
variable in its origin. In many bodies it springs as a separate 
branch from the third stage of the subclavian artery, and, 
piercing the brachial plexus, reaches its normal course. 

Levator Anguli Scapulae. — This muscle forms part of the 
floor of the posterior triangle (fig. 269). Although its origin 
is in the neck, it is really a muscle of the upper extremity. It 
raises the angle of the scapula towards the side of the neck, 
as in shrugging the shoulders. Its terminal part lies beneath 
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the trapezius, its origin beneath the sterno-mastoid. It is 
difficult to clean. A sheath (part of the deep cervical fascia) 
surrounds it (fig. 266). The cervical plexus lies between its 
origin and the overlying sterno-mastoid. 

Origin. — From the posterior tubercles of the transverse 
processes of the upper four or five cervical vertebrse. It arises 
by tendinous slips. 

Inseetion. — To the posterior border of the scapula above 
the basal triangular surface of the spine. 

Nbeve Supply. — A branch from the third and fourth 
cervical nerves. 

Omo-hyoid. — Only the posterior belly of this curious muscle 
can now be seen. The anterior belly is attached to the hyoid 
bone ; the posterior belly to the upper border of the scapula, 
behind the supra-scapular notch (fig. 271). It is at the point 
of insertion that it must now be found. 

It is surrounded by much fibrous tissue, which should be 
removed with care. The transverse cervical vessels pass under 
it. When followed forwards, until it passes beneath the sterno- 
mastoid, it will be seen to lie deep to, and slightly above, the 
level of the clavicle. To that bone it is bound by a layer of 
fibrous tissue (part of the deep cervical fascia), but its relation- 
ship to the clavicle must not be disturbed now. The muscle 
forms one side of the subclavian triangle, the clavicle . and 
posterior border of the sterno-mastoid making up the remain- 
ing two (fig. 285, p. 47). Not infrequently, part of the muscle 
is inserted to the clavicle. These clavicular fibres are left dur- 
ing the foetal migration of the origin of this muscle from the 
sternum to the scapula along the clavicle. The omo-hyoid 
and sterno-hyoid are parts of the same embryological sheet of 
muscle. 

Supra-scapular Artery (fig. 271).— The supra-scapular 
artery is found in front of the insertion of the omo-hyoid 
muscle, crossing the transverse ligament which bridges the 
supra-scapular notch. It is distributed to the structures? on 
the dorsum of the scapula and round the shoulder-joint. When 
followed from the scapula to its origin, it is found to lie close to 
the clavicle in the subclavian triangle. Its origin is from the 
thyroid axis (fig. 271), a trunk springing from the first stage of 
the subclavian artery. Both supra-scapular and posterior 
scapular arteries anastomose on the scapula with the subscapu- 
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lar and posterior circumflex branches of the axillarj-, and through 
these unions a collateral circulation opens up when the sub- 
clavian artery is tied in its third stage, or the axillary in its first 
stage. 

The supra- scapular vein lies superficial to the artery, and 
ends in the terminal part of the external jugular. 

Supra-scapular Nerve. — The supra-scapular nerve supplies 
the supra-spinatus, infra-spinatus, and some tvyigs to the 
shoulder-joint. It will be found near the artery, passing 
through the supra-scapular notch beneath the transverse liga- 
ment. Its origin can be traced to the upper trunk of the 
brachial plexus, that trunk being formed by the fifth and sixth 
cervical nerves (fig. 287). 

Splenius. — This muscle forms the third layer of muscles on 
the back of the neck (fig. 266). The origins of the rhomboids 
(second layer) have to be reflected to see it. It is covered 
below by the trapezius ; above, its insertion lies beneath the 
sterno-mastoid ; between these two muscles its outer surface 
forms the upper part of the floor of the posterior triangle of 
the neck (fig. 269). Posterior divisions of the spinal nerves 
will be found piercing it. Its sheath is part of the deep 
cervical fascia (fig. 266). 

Origin. — From the upper six dorsal spines, seventh cervical 
spine, and ligamentum iiuchte up to the level of the third 
cervical spine. 

Insertion. — The fibres from the three lower spines of 
origin, forming only a small part of the muscle, are inserted 
to the posterior tubercles of the upper three transverse cervi- 
cal processes close to the origin of the levator anguli scapulae. 
This part forms the splenius colli. The remainder forms the 
splenius capitis, and is inserted beneath the sterno-mastoid to 
the mastoid process and outer third of the superior curved line 
(Plate XLIV). 

Nerve Supply. — From the external branches of the pos- 
terior divisions of the cervical nerves. 

Action. — Both muscles, acting together, extend the head 
and upper cervical vertebrae. The right muscle rotates and 
bends the head over the right shoulder ; the left over the left 
shoulder. Each acts with the sterno-mastoid of the opposite 
side. The sterno-mastoid and splenius muscles, acting together, 
balance and support the head. 



Fig. 272. — The splenius, complexus, and vertebral aponeurosis. 
{From Morrises * Anatomy.^} 
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Complexus. — The splenius muscle is to be raised at its 
origin from the spinous processes and turned forwards as far as 
its insertion. It must not be cut away, as it will be required 
in the examination of the posterior triangle. The complexus 
is seen beneath it. The fibrous tissue forming the deep sheath 
of the splenius and the superficial of the complexus is to be 
cleaned away, and the complexus muscle thus exposed (fig. 272). 
The great occipital and posterior divisions of the upper cervical 
nerves will be fomid perforating the complexus, but the lower 
nerves appear at its inner border. If the occipital origin of 
the trapezius is small or absent, as it often is, the insertion of 
the complexus appears in the floor of the posterior triangle. It 
forms the fourth layer of muscles of the neck ( fig. 266) . 

Oeigin. — From the transverse processes of the upper six 
or seven dorsal vertebrse ; from the transverse process of the 
seventh cervical and articular processes of the lower four cervi- 
cal. Fibres frequently join it from some of the cervical spines. 
Insertion. — From this wide origin the fibres are gathered 
into a rounded body in the upper part of the neck, on each 
side of the ligamentum nuchse (fig. 272), and are inserted 
into a well-marked impression on the occipital bone between 
the superior and inferior curved lines, and at each side of the 
external occipital spine or crest (Plate XLIII) . 

The inner part of the muscle is commonly isolated, and has 
an intermuscular tendon, a remnant of an intersegmental septum, 
corresponding in nature to those seen in the rectus abdominis. 
The semi-detached part is known as the hiventer cervicis. 

Nerve Supply. — From branches of the posterior divisions 
of the cervical nerves. 

Action.— It is the chief extensor muscle of the head and 
cervical part of the spine. Important structures lie beneath 
it ; they will be examined presently. 

Posterior Triangle of the Neck. — The splenius, rhomboids,, 
and trapezius muscles are to be replaced in their natural posi- 
tions. By demarcating certain regions, such as the posterior 
triangle, the arrangement of parts is more easily remembered, 
and a knowledge of them more readily applied clinically. 

(1) Boundaries (fig. 269, p. 9).— (a) The posterior border 
of the sterno-mastoid forms the anterior boundary. 

(&) The anterior border of the trapezius forms the posterior 
boundary. 

III. 
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(c) The clavicle forms the lower boundary or base. 
(cZ) The middle part of the superior curved line forms the 
apex or superior boundary. 

(2) EooP. — The roof is formed by a layer of fascia joining the 
sheaths of the trapezius and sterno-mastoid ; it is covered by 
the superficial fascia and skin. 

(3) Floor. — The follovi^ing muscles appear in the floor 
from above downwards (fig. 269) :— (a) complexus (occasionally), 
(/)) splenius, (c) levator anguli scapulae, (d) scalenus medius and 
posticus, (e) first digitation of the serratus niagnus. 

(4) Divisions. — The posterior belly of the omo-hyoid 
divides the posterior triangle into two parts, the occipital 
triangle, the upper and larger part, and the subclavian or supra- 
clavicular triangle, the lower and smaller part (fig. 269). The 
■contents of the subclavian triangle will be examined in the 
anterior dissection of the neck. 

Contents of the Occipital Triang-le. 

(1) Lymiphatic Glands (fig. 284, p. 45). — Some occur 
beneath the posterior border of the sterno-mastoid, others above 
the posterior belly of the omo-hyoid. These glands belong to 
the inferior set of deep cervical glands. 

(2) Nerves. — Most of these have been already examined. 
They are (fig. 270) : (1) the spinal accessory, (2) the nerve to 
the trapezius from the third and fourth cervical, (3) the nerve 
to the rhomboids, (4) the nerve to the levator anguli scapulae. 
Near the rnid-point of the posterior border of the sterno- 
mastoid emerge (5) the small occipital, (6) the great auricular, 
(7) the superficial cervical and (8) the descending cervical, 
all branches of the cervical plexus. The small occipital and 
descending cervical nerves lie in the roof of the triangle. 

(3) Vessels. — (1) The occipital artery and vein cross the 
apex of the space. (2) The transverse cervical artery enters 
the triangle from below and divides within it. (3) Small 
branches of the ascending and deep cervical vessels also appear 
in the triangle. The transverse cervical vein passes forwards 
within the triangle. 

Trachelo-raastoid.— This thin, strap-hke muscle will be 
recognised by its insertion to the posterior border of the 
mastoid beneath the insertion of the splenius (Plate XLIV). 
It rises side by side with the complexus muscle from the upper 
dorsal transverse processes and lower cervical articular processes 
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<fig. 275). It balances the head laterally on the spine, and is 
supplied by external branches of the posterior divisions of the 
cervical nerves. 

Parts seen beneath the Complexus. — The insertion of the 
complexus to the occipital bone is cleanly raised and the 
muscle throvi^n downwards. The fibrous tissue forming the 
deep sheath of the muscle adheres firmly to the structures 
lying beneath it, and requires careful dissection. The splenius 
muscles are removed ; the rhomboids and trapezius are already 
quite detached from the spines. AVhen these steps have been 
taken, the following structures are seen to lie beneath the 
complexus : 

(1) The sub- occipital triangle and contents (fig. 273). 

(2) The deep cervical vessels. 

(3) The posterior divisions of the upper cervical nerves (fig. 
278). 

(4) The semi-spinalis colli (fig. 277). 

Deep Cervical Artery. — The deep cervical artery arises from 
the second stage of the subclavian with the superior intercostal 
artery (fig. 384, p. 225). It corresponds to the dorsal branch of 
an intercostal artery, and passes backwards between the neck 
of the first rib and seventh cervical transverse process to lie 
beneath the complexus. It ascends beneath that muscle and 
on the semi-spinalis colli, sending branches to the surrounding 
muscles. A terminal branch enters the sub-occipital triangle 
and joins with the princeps cervicis, a branch of the occipital, 
and with the third or sub-occipital stage of the vertebral (fig. 
273). The ascending cervical artery passes upwards in front 
of the transverse processes, and communicating branches pass 
between it, the vertebral, and the deep cervical (fig. 384). 

The deep cervical vein is also known as the posterior 
vertebral, the anterior vertebral accompanying the ascending 
cervical artery. The posterior vertebral vein forms a plexus 
round the deep cervical artery and passes with it to the front 
of the neck. It receives tributaries from the occipital veins 
and veins of the spinal plexus and ends in the vertebral vein. 

Sub-occipital Triangle (fig. 273). — The dense fibrous tissue 
which ensheaths the contents and limiting muscles of this space 
makes its dissection difficult. 

1. Boundaries. — {a) The inner boundary is formed by the 
rectus capitis posticus major (fig. 273) When cleaned, it is 
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seen to arise from the spine of the axis by a narrow origin, 
while as it passes upwards and outwards, its fibres spread out 
and are iiiserted to the inferior curved line beneath the superior 
oblique (Plate XLIII). It partly covers the rectus capitis 
posticus minor, (fig. 273), which passes from the posterior 
tubercle of the atlas to the occipital bone beneath the inferior 
curved line (Plate XLIII). It lies beneath the complexus. 

(6) The lower boundary is formed by the inferior oblique, 
a muscle attached externally to the posterior tubercle of the 

Fig. 273. — The bocndakies .-ind contents of the suboccipital triangle. 
(F. W. Jones.) 
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transverse process of the atlas, and internally to the lateral 
tubercle of the spine of the axis. The great occipital nerve 
turns round its lower border. 

(c) The upper and outer border is formed by the superior 
oblique, a muscle rising from the posterior tubercle of the 
transverse process of the atlas, beside the attachment of the 
inferior oblique, and passing to an insertion on the occipital 
bone above the outer half of -the inferior curved line and inser- 
tion of the rectus capitis posticus major (Plate XLIII). 
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2. BooP. — The roof is formed by the complexus and splenius 
muscles. 

3. Contents. — To see these the inferior obHque muscle should 
be remoYed by detaching its origin and insertion. The follow- 
ing structures are contained in the triangle (fig. 273). 

(a) Sub-occipital or Third Stage op the Vertebral 
Artery. — The outer half of the arch of the atlas and its trans- 
verse process should be felt for and exposed with the handle 
■ of the scalpel. The vertebral artery, after ascending in the 
vertebral foramina (second stage), appears on the upper surface 
■of the transverse process of the atlas and enters the triangle. 
It should be found there and followed behind the lateral 
articular mass of the atlas, lying in a groove on the upper 
surface of the arch, until it pierces the membrane between the 
arch and occipital bone (posterior atlanto-occipital ligament or 
membrane). The artery then commences its intra-cranial or 
iourth stage. A branch arises from the artery in the triangle 
and communicates with branches of the occipital and deep cervi- 
cal arteries (fig. 273). In the triangle, the artery is surrounded 
by the vertebral plexus of veins. 

(b) Vertebral Plexus of Veins. — Prom this plexus the 
posterior and middle vertebral veins emerge. Tributaries from 
the veins and sinuses within the foramen magnum and from the 
-occipital vein end in it. 

(c) The Princeps Cervicis, a branch of the occipital artery. 
In its deep stage, the occipital artery passes along the upper 
border of the superior oblique muscle and beneath the splenius. 
Here it gives off this branch (the princeps cervicis), which 
enters the sub-occipital triangle and anastomoses with branches 
■of the vertebral and deep cervical arteries (fig. 273). 

(d) Posterior Division op the First Cervical or Sub- 
occipital Nerve. — This should be looked for as it emerges 
between the arch of the atlas and the vertebral artery (fig. 273). 
It passes into the triangle and sends a branch to each muscle 
bounding it, to the rectus capitis posticus minor, and to the 
complexus on its roof. If the artery be raised from the arch of 
the atlas, the first cervical nerve may be seen dividing into its 
posterior and anterior divisions. The anterior division passes 
forwards between the artery and lateral articular mass of the 
atlas and joins in the cervical plexus in the prevertebral region 
<of the neck. The posterior division of this nerve does not 
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divide into outer and inner branches, as is the case in nearly- 
all the other spinal nerves. 

(4) Floor. 

The floor of the triangle is formed by : 

(a) The posterior atlanto-occipital ligament. 

(b) The posterior arch of the atlas. 

(c) Part of the posterior atlanto-axial ligament. 

Action op the Sub-occipital Muscles. — These short 
muscles act on two joints : — 

(1) The atlanto-axial joints, at which the atlas carrying the 
head rotates on the axis. (2) The atlanto-occipital joint,, 
where flexion, extension and lateral movements take place 
between the skull and atlas. 

The left inferior oblique muscle rotates the atlas and head 
to the left side ; the right to the right side. The sxiperior 
oblique muscles extend and balance the head on the atlas. The 
rectus capitis posticus major extends the head, and also rotates 
the head to the side on which it is situated. The rectus 
capitis posticus minor extends the head on the atlas. These 
four muscles are supplied by rhe sub-occipital nerve. 

Posterior Divisions of the Cervical Nerves.— Each spinal 
nerve, as it emerges from the intervertebral foramen, divides 
into an anterior and posterior division (fig. 268). The anterior 
divisions of the cervical nerves form the cervical plexus and 
part of the brachial. The posterior divisions pass backwards 
between the transverse processes, and are now to be examined 
as they lie beneath the complexus (fig. 278). 

The posterior division of the first nerve has just been ex- 
amined in the sub-occipital triangle. The posterior division of 
the second (fig. 278) emerges below the posterior arch of the 
atlas and inferior oblique muscle. It gives off an external 
muscular branch, and terminates as the great occipital, which 
perforates the complexus and trapezius, and is distributed in 
the occipital segment of the scalp. The posterior division of 
the third appears below the transverse process of the axis. In 
its course and distribution it resembles the last. The terminal 
cutaneous branch forms the third occipital nerve (fig. 267). 
The posterior divisions of the fourth and fifth are small, and 
only a twig of the internal branch ends in the skin. 

The posterior divisions of the sixth, seventh, and eighth are 
found beneath the semi-spinalis muscle, and only minute 
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cutaneous twigs are given off, or these may be altogether 
absent. 

It is probable that the dissectors on the other parts now re- 
quire the body to be turned. If so, the dissection of the antero- 
lateral aspect of the neck (Dissection III) is proceeded with 
while that of the spinal muscles is deferred until the limbs have 
been detached. By an arrangement with the dissectors of the 
abdomen, the body may afterwards be turned again upon its. 
face for a couple of days, when the spinal muscles may be ex- 
amined (Dissection II) and the spinal cord extracted. If, how- 
ever, time still remains, the dissectors should proceed to examine 
the muscles of the back. 



DISSECTION II 
THE MUSCLES OF THE SPINE 

The spinal cord, its canal, and the muscles of the spine are all 
within the province of the dissectors of the head and neck. 

As a rule the student fails to grasp the importance of the 
muscles of the spine ; they appear to him extremely compli- 
cated, and an acquaintance with them only of value for 
examinations. A few years in the practice of his profession 
will show him that he is mistaken. They are the muscles 
which keep the spine erect. If, from fatigue or from some 
constitutional defect, they do not act properly, the spine 
becomes deformed. It is only by a correct understanding of 
the action of these muscles, and by training them in a systematic 
manner, that he can hope to restore the spine to its normal 
form. 

Vertebral Aponeurosis (fig. 272). — The vertebral aponeu- 
rosis covers the muscles of the spine as they ascend between 
the angles of the ribs and spinous processes. It is a thin, 
distinct, fibrous membrane which is attached externally to the 
angles of the ribs, and internally to the spines and supra- 
spinous ligaments. The serratus posticus inferior (fig. 272) 
forms part of it ; indeed, the fascia appears to be the remains 
of a great sheet of muscle, of which the serratus posticus 
inferior and superior are the only muscular parts now remain- 
ing. The vertebral aponeurosis passes beneath the superior 
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serratus muscle, and ends on the sheath of the splenius and 
complexes. Below it becomes continuous with the posterior 
layer of the lumbar aponeurosis. 

Serratus Posticus Superior (fig. 272). — It lies superficial 
to the vertebral aponeurosis and beneath the rhomboids. 

Origin. — From the upper two or three dorsal spines and 
lower part of the ligamentum nuohee. 

Insertion. — To the second, third, fourth, and fifth ribs, 
external to their angles. 

Nerve Supply. — Branches from the upper intercostals. 
Action. — It elevates the upper ribs, but as a rule is partly 
fibrous, and of little strength. 

Serratus Posticus Inferior (fig. 272). — It is continuous with 
the vertebral aponeurosis. 

Origin. — From the two lower dorsal and two upper lumbar 
spines. 

Insertion. — To the lower four ribs, external to their angles. 
The insertion to the twelfth rib is always small, and frequently 
absent. 

Nerve Supply. — From the lower intercostals. 
Action. — It draws the ribs downwards and backwards, 
thus assisting the diaphragm, and acting as a muscle of 
inspiration. 

These two muscles and the vertebral aponeurosis are to be 
completely removed. 

Lumbar Aponeurosis.— The lumbar aponeurosis has been 
already cleaned and examined by the dissectors of the abdomen 
(p. 6, Part II). lis posterior and middle layers form a sheath 
for the erector spinse in the lumbar region (fig. 274). 

The middle layer of the lumbar aponeurosis passes in front 
of the erector spinse, and is attached to the tips of the trans- 
verse processes. Above, it ends on the last rib ; below, on the 
inner lip of the crest of the ilium and ilio-lumbar ligament. 

The jposterior layer passes behind the erector spinse, and 
ends on the tips of the lumbar spines and supra-spinous 
ligament. Above it is continuous with the vertebral aponeu- 
rosis and serratus posticus inferior. Below it becomes adherent 
to, and inseparable from, the tendon of origin of the erector 
spinas. The tendon of origin of the latissimus dorsi is con- 
tinuous with the posterior layer of the lumbar aponeurosis. 
Tendon op Origin op the Erector Spin^e. — When the 
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posterior layer of the lumbar aponeurosis is removed and the 
lumbar and sacral spines, supra-spinous ligament, and pos- 
terior part of the crest of the ilium clearly defined, the 
tendon of origin of the erector spinse is exposed with its 
attachments (fig. 275). It forms a wide, strong, aponeurotic 
layer of tendinous bands which arise from: — (a) the tips of 
the lower two or three dorsal and all the lumbar and sacral 
spines ; (6) the posterior aspect of the two lower sacral vertebrae, 
the posterior sacro-iliac ligaments and sacral attachments of the 
sacro-sciatic ligament. The gluteus ma,ximus arises from this 
attachment of the tendon, (c) The posterior fifth of the iliac 
crest. The tendon reaches up as far as the mid-dorsal region. 



Fig. 274. — The anterior, middle, and posterior layers of the lumbar 
aponeurosis. 
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It is of great strength. From its -outer edge and deep surface 
arises the greater part of the erector spinas. From its deep 
surface over the sacrum the multifidus spinse takes origin. 

Erector Spinse. — This muscle forms a rounded mass on each 
side of the lumbar spines. It .divides, as it enters the dorsal 
region, into three columns of fasciculi, outer, middle, and inner 
(fig- 275). 

In order to understand the arrangement and action of the 
erector spinse, the student should examine its three columns 
about the level of the seventh pair of ribs (fig. 276) . A fasci- 
culus of the outer column is inserted at the angle of the rib and 
another arises. The middle colum^i sends a fasciculus outwards 
to be inserted to the shaft of the rib, and a tendon inwards to 



Fig. 275. — The erector spin'.e and its prolongations in the neck. The outer 
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the tip of the transverse process of the corresponding vertebra. 
The inner coluvui is small ; its fasciculi end on the spinous 
processes. 

Outer CoLrMx.— Three muscles are included in this 
column : 

^ (1) Ilio-costalis (fig.' 275).— It arises from the tendon of 
origin and directly from the crest of the ilium. It is inserted 
to the transverse (costal) processes of the lumbar vertebrae and 
the six lower ribs at their angles. It depresses and pulls 
backwards the lower ribs. It uses the ribs as levers to act 

Fig. 276. — A eie anh vertebka showing the attachments or the ekector 
SPiN«. {F. W. Jones.) 
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on the vertebrae. It extends and may rotate the lumbar 
vertebrse. 

(2) Accessorius ad ilio-costalem (fig. 275). — This continua- 
tion upwards of the outer column arises from the angles of the 
six lower ribs, and is inserted to the six upper ribs and seventh 
cervical transverse process. The fasciculi can approximate the 
ribs and thus straighten the back. 

(3) Cervicalis ascendens (fig. 275). — It is composed of two 
or three small fasciculi, which continue the last muscle upwards. 
It rises from two or three of the upper ribs, and ends on the 
two or three lower cervical transverse processes. These fasciculi 
extend and balance the neck. 
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Middle Column. — Two muscles are included in this 
column : 

(1) Longissimus Dorsi (fig. 275). — This muscle composes 
almost the entire middle column. It rises from the deep 
surface of the tendon of origin. It is inserted (1) to the acces- 
sory and transverse processes of the upper lumbar vertebrae ; ' 
(2) to the shafts of the nine lov^er ribs ; (3) to the transverse 
processes of the corresponding dorsal vertebrae. This is the 
principal erector muscle of the spine. It acts on the vertebra 
through the ribs and transverse processes, and through these 
may rotate thevertebrse. If one muscle acts more than another 
it tends to rotate the bodies of the vertebrse towards its own 
side and thus gives rise to a deformity known as scoliosis of the 
spine. 

(2) Transversalis Cervicis (fig. 275).— It continues the 
middle column into the neck. The fasciculi which compose it 
rise from the tips of the upper four or five dorsal transverse 
processes ; they are inserted to the posterior tubercles of the 
transverse processes of the lower four or five cervical vertebra. 
The 'fibres, of both sides, if they act together, extend the 
cervical part of the spine ; the right muscle, acting alone, 
rotates the neck and head towards the right, the left towards 
the left. 

Inner Column. — This column is made up of a series of 
muscular fasciculi, known as the spinalis dorsi. It is a 
muscle peculiar to man. The fascicuh are closely applied to 
the lower lumbar spines. They arise from the lower dorsal 
and upper lumbar spines and from the tendons of origin of 
the longissimus dorsi. They are inserted to the middle dorsal 
spines between the third and eighth. 

Posterior Divisions of the Dorsal and Lumbar Nerves 
(fig. 278). — The posterior division of a nerve enters the back by 
a passage bounded by a transverse process above and below ; 
the articular processes and their capsule on the inner side, and 
the superior costo-transverse or inter-transverse ligament on 
the outer side. As each posterior division appears on the back, 
it divides beneath the middle column of the erector spinse into 
an inner and outer branch, one passing to the inner side of the 
column, the other to the outer side (fig. 278). The internal 
branches of the uj)per six dorsal, the external of the lower 
six dorsal and upper three lumbar nerves, give off posterior 



Fig. 277. — The multifidus sriN;E and semispinalis. (From Morris's 'Anatomy.') 
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cutaneous branches. The branches from the hunbar nerves 
cross the crest of the iHum. They perforate the erector spinas 
and appear at its outer border (fig. 278). 

The erector spinas, all the extensor muscles of the back, as 
well as the skin on the dorsal aspect of the body, are supplied 
by the posterior divisions of the nerves. 

PosTBEioR Branches op the Dorsal and Lumbar 
Vessels. — The manner in which dorsal branches of the inter- 
costal and lumbar arteries arise is shown in fig. 279. Each 
branch accompanies the corresponding nerve, and ends in the 
muscles and skin of the back. The veins communicate freely 
with the plexuses of veins which lie on the outer and inner 
aspects of the spinal canal. 

Dissection. — The tendon of origin of the erector spinas is 
to be detached from the spines and sacrum ; the three columns 
are raised from- the ribs, transverse processes and spines, and 
the whole muscle cleanly removed. Beneath it lies the inulti- 
fidus spina, a muscle composed of many fasciculi, which pass 
obliquely upwards and inwards and span three or four verte- 
bra (fig. 277). In the dorsal and cervical regions a superficial 
lamina of the multifidus layer is distinguished as the semi- 
spinalis. In the dorsal region a deep layer of its fasciculi 
forms the rotatores dorsi. 

Semispinalis (fig. 277). — The semispinalis is composed of 
fasciculi which rise from the transverse processes of the upper 
ten dorsal vertebrse ; they form a continuous layer. The 
fasciculi pass upwards and inwards and are inserted to the 
spines from the second cervical to the fifth dorsal. The 
fasciculi inserted to the spine of the axis are specially strong. 
The part inserted to the cervical spines (2-5) is distinguished 
as the semispinalis colli, the remainder as the semispinalis 
dorsi. The complexus covers the upper part of the muscle ; 
the deep cervical vessels lie between them. Superficial to the 
muscle will be found the internal branches of the posterior 
divisions of the second, third, fourth and fifth cervical nerves ; 
the internal branches from the lower cervical nerves lie 
beneath it. 

Multifidus Spinae (fig. 277).— The multifidus spinse is com- 
posed of fasciculi which rise from the transverse and articular 
processes, and pass obliquely inwards and upwards to the spines 
of two or three vertebras higher up. The fasciculi which com- 
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P]G. 278.- -The nerves of the back. (From HirscUf eld and LeveilU.) 




1. Great occipital nerve. 2 and 3. Complexus muscle. 4 and 5. Splenius capitis. 6. Great occi- 
pital nerre. 7 and 8. Small occipital nerve. 9. Sterno-mastoideus. 10. Semispinalis colli. 
11. Superficial cervical nerve. 12. Levator anguli scapulae (cut). 13. Eighth cervical 
nerve. 14. Sterno-mastoid (cut). 15. Trapezius. 16. Trachelo-mastoideus. 17. Deltoid. 
18. Transversalis colli. 19. Infra-spiuatus. 20. Ilio-costalis. 21. Teres minor. 22. 
Erector spinse. 23. Teres major. 24. External branch of posterior primary division of 
first lumbar nerve. 25. Latissimus dorsi. 26. Obliquus internus. 27. Longissimus dorsi. 
28. External branch of posterior primary division of Imnbar nerves. 29. Posterior division 
of eleventh dorsal nerve. 30. Posterior divisions of sacral nerves. 31. Posterior division of 
first lumbar. 32. Gluteus maximus. 33. Obliquus externus. 35 and ;i7. Posterior divisions of 
second and third lumbar nerves. 
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pose it must be regarded as agents for rotating and balancing 
the vertebras, and maintaining the spine erect ; they act from 
the transverse on the spinous processes, thus maintaining the 
vertebrae evenly poised on each other. When the muscles of 
both sides act, they extend the spine by approximating the 
spinous processes. » ' 

The multifidus spinae i^s a thick and strong muscle in the 
SACEAL and LXJMBAE REGIONS, (fig. 277). It rises from the deep 

Pig. 279. — The origin anb distbibution or the posteeioe bkanch of an 

INTEKCOSTAL AKTERT. 



sup. costo-trans. lig. 




ext. intercost. 



ant. div 



collat. br. 



lat. cut. 



reflect, pleura 



sternum —i±z2^ 



int. mam. art.' 



ext. intercost: 



nt. intercost. 



ext. intercost. memb. 



ant. cut. 



surface of the tendon of the erector spinae, from the posterior 
aspect of the upper three sacral vertebrae, from the inner aspect 
of the posterior part of the ihum, and from the sacro-ihac liga- 
ments. The fasciculi pass to the lower borders of the lumbar 
spines. This part extends the lumbar region of the spine, after 
stooping, and maintains the lumbar curvature. 

In the DOESO-LUMBAE EBGiON (from the third lumbar to 
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the tenth dorsal, fig. 277) it is also strong. This is the most 
flexible part of the spinal column. In this region the muscle 
arises by strong tendons from the mammillary processes, which 
are special developments to give origin to this part (fig. 277) . 

The insertion is to the spinas of the lower dorsal region. 
In the UPPER DORSAL and cervical region the multifidus is 
reduced to a thin layer beneath the semispinalis. 

B.OTATORES DoBSi. — In the dorsal region, between the 
laminae of the twelve dorsal vertebrae, the deepest fibres of the 
multifidus spinse form separate slips, to which this name has 
been given. They pass from the root of a transverse process 
to the lower border of the lamina above. 

Intertransverse Muscles. — Those of the neck will be 
examined later. They consist of anterior and posterior fasciculi 
uniting the transverse processes. 

In the lumbar and lower dorsal regions intertransverse 
muscular fasciculi will be seen between the transverse processes. 
and also between the articular and mammillary processes. 

In the upper dorsal region the intertransverse muscles are 
represented by fibrous bands. 

Inteespinous Muscles. — The forked ends of the cervical 
spines are united by two muscular fasciculi. There are none 
in the dorsal region. In the lumbar region they pass from 
spine to spine on each side of the interspinous ligament. 

Dorsal Spinal Plexus of Veins. — Eamifying on the 
laminae of the vertebrae, beneath the multifidus spinse, will be 
found the dorsal spinal plexus of veins (fig. 429, p. 297). Com- 
municating veins pierce the ligamenta subflava from the intra- 
spinal plexus and join the dorsal spinal veins. Communicating 
veins pass on the spinous processes to the subcutaneous veins 
of the back. The blood of the dorsal spinal plexus drains into 
the posterior divisions of the intercostal and lumbar veins, and 
in the neck into the posterior vertebral veins. 

After the rernoval of the brain from the skull the spinal 
canal is opened and the cord taken out for examination (see 
p. 113). 



III. 
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DISSECTION III 

THE DIVISIONS AND SUPERFICIAL STRUCTURES ON THE 
ANTERO-LATERAL ASPECT OF THE NECK 

Boundaries op the Neck. — The neck is continuouR below 
with the thorax and shoulder. Its lower limit is indicated super- 
ficially by : (1) the upper border of the manubrium sterni, 
which is marked by the supra-sternal notch and flanked by the 
sternal ends of the clavicles and origins of the sterno-mastoids ; 
(2) the clavicle ; (3) the posterior part of the first rib. 

The upper limit of the neck is indicated by a line drawn 
from the external occipital protuberance along the superior 
curved line to the mastoid process, and continued forwards on 
the lower border of the mandible to the symphysis. The finger 
should be passed along this line and these points examined. 

The neck is continuous ahove with the structures bounding 
the buccal and pharyngeal cavities, the sub-parotid and super- 
ficial parotid spaces (p. 173), and the base of the skull below 
the level of the superior curved line and mastoid process. 

Divisions of the Neck. — The regions into which the neck 
is divided are shown in fig. 280, and they should be identified 
now on the part for dissection. On each side there are the four 
following divisions : 

(1) Anterior Triangle of the Neck (fig. 280). — The 
base. — The base is above, and is formed by the lower border of 
the mandible and a line continuing that border backwards to 
the anterior edge of the sterno-mastoid. 

The anterior boundary is formed by the middle line of the 
neck between the symphysis menti above and the supra-sternal 
notch below. It separates the right from the left anterior 
triangle. 

The posterior houndarxj is formed by the anterior border of 
the sterno-mastoid, a prominent landmark on the neck, stretch- 
ing between the sterno-clavicular joint and anterior border of 
the mastoid process. This boundary shows a marked anterior 
convexity. 

(2) Posterior Triangle op the Neck (figs. 280 and 269, 
p. 9). 

The base ; middle third of the clavicle. 
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The anterior boundary ; posterior border of the sterno- 
mastoid. 

^}ie posterior boundary ; anterior border of the trapezius. 

The apex is situate at the superior curved hne between the 
attachments of the sterno-mastoid and the trapezius. 

(3) Sterno-mastoid SpacS: (fig. 280).— It is bounded in 
front by the anterior border of the sterno-mastoid, and behind 
by the posterior border of the muscle. The muscle separates 



Fig. 280.- 



-THi, TKLiNGLES J^'D SPACES- INTO WHICH EACH SIDE OF THE XECK IS 
DIVIDED. 




belly, dig. 
sup. car. triang. 
ant. omo-hyoid 
inf. car. triang. 
supra-ciav. triang. 



on each side the anterior from the posterior triangle of the 
neck and covers the stbeno-mastoid space (fig. 280), in vphich 
lie many of the most important structures of the neck. The 
dissector will find that for surgical and clinical purposes the 
borders of the sterno-mastoid are the principal guides to the 
deep-lying structures. All the preliminary incisions to reach 
the structures situated in the sterno-mastoid space are made 
either at the anterior or posterior border of the muscle. 

D 2 
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A knowledge of the contents of the space is the key to the 
arrangement of structures in the iieck. 

(4) Teapezial Division. — Behind the posterior tri- 
angle there is still a triangular part of the neck remaining after 
the three parts mentioned above have been demarcated ; it 
is covered by the cervical part of the trapezius. This may be 
called the trapezial division. 

Sub-divisions of the Anterior Triang-le. — The Anterior 
Triangle is divided into three minor triangles by two muscles, 
the digastric and omo-hyoid (fig. 280). The three triangles 
are : 

(1) The Submaxillary or Digastric Triangle. 

(2) The Superior Carotid Triangle. 

(3) The Inferior Carotid or. Muscular Triangle. 

The position of the anterior belly of the omo-hyoid, 
which separates the superior from the inferior carotid triangle 
(fig. 280), may be indicated thus : — The body of the hyoid bone, 
to which the omo-hyoid is attached, can be felt about one 
and a half inches behind and slightty below the level of the 
symphysis menti ; a point on the posterior border of the 
sterno-mastoid, an inch above the clavicle, indicates the lower 
end of the anterior belly of the omo-hyoid. A line joining 
these two points indicates the position of the anterior belly of 
the omo-hyoid and the boundary-line between the superior 
and inferior carotid triangles. 

The anterior part of the posterior belly of the digastric 
muscle separates the superior carotid from the sub-maxillary tri- 
angle, and both bellies form the two lower boundaries (anterior 
and posterior) of the submaxillary triangle. The position of the 
anterior belly is indicated by a line drawn from the lower border 
of the jaw, half an inch from the symphysis menti, to the 
junction of the body with the great and small horns of the 
hyoid (the lateral hyoid point). This point is readily felt in 
the living body. A line from the angle of the jaw to the 
lateral hyoid point indicates the posterior inferior boundary of 
the submaxillary triangle. The upper boundary of the sub- 
maxillary triangle is formed by the lower border of the mandible, 
the anterior belly of the digastric bounding it in front. 

The submaxillary gland can be felt in the submaxillary 
triangle ; the superior carotid triangle contains the division of 
the common carotid into external and internal carotid arteries. 
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Subdivisions of Posterior Triangle. — The posterior tri- 
angle is subdivided by the posterior belly of the omo-hyoid 
into (1) SUBCLAVIAN (supra-clavicular) and (2) occipital 
triangles (fig. 269, p. 9). 

The position of the subclavian triangle is indicated in life 
by the supra-clavicular fossa. It contains the subclavian 
vessels and the lower part of the brachial plexus. The 
anterior or inferior boundary is formed by the clavicle ; its 
short base is formed by the lowest inch of the posterior border 
of the sterno-mastoid ; the position of its upper boundary, formed 
by the posterior belly of the omo-hyoid, may be indicated by a 
line drawn from the posterior border of the sterno-mastoid, an 
inch above the clavicle, to the outer end of the clavicle. 

The student will see that, with a knowledge of the position 
and arrangement of three muscles, the sterno-mastoid, omo- 
hyoid and digastric, he can readily find his way to the triangles 
and structures of the neck. 

Ebflection of the Skin. — Three incisions are made to 
reflect the skin from the neck : — 

(1) From the symphysis menti to the supra-sternal notch. 

(2) From the supra-sternal notch to the outer end of the 
clavicle. As the skin in front of the clavicle is thin, the 
incision over it must be made lightly, otherwise the descending 
cervical nerves will be divided. 

(3) From the symphysis menti along the lower border of 
the jaw, straight backwards over the mastoid process to the 
superior curved line. The flap of skin thus marked out is 
raised at the middle line and thrown outwards. The platysma 
myoides lies in the subcutaneous tissue. The skin is to be 
preserved to wrap the part in, between dissections. 

Platysma Myoides (fig. 321, p. 128). — The platysma is a 
thin sheet of muscle, situated in the subcutaneous tissue over- 
the lateral aspects of the neck. It is part of a great muscular 
stratum found beneath the skin of the face, scalp and neck. 
The whole of this sheet or stratum (muscles of the face, scalp 
and ear) is devoted to the purposes of expression ; in it and by it, 
the mental states are reflected and manifested. The more com- 
plex the brain, the more highly specialised is this sheet. The 
student will find that the platysma contracts and raises the 
skin below the chin and jaw, when his more energetic passions 
have been roused. The whole sheet — platysma, muscles of the 
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face, scalp and external ear — is supplied by one nerve, the 
seventh cranial or facial. 

Origin. — From the subcutaneous tissue over the upper 
and outer part of the pectoralis major, and upper part of the 
deltoid, a few fibres also rising from the clavicle. 

Insbbtion. — The fibres pass upwards and iliwards, meet- 
ing and crossing with the fibres of the opposite side for an inch 
below the symphysis. The deeper fibres are inserted below 
the external obhque line of the lower jaw (Plate LII, p. 180). 
The more superficial end in the muscles of the lower lip and 
oater angle of the mouth. 

Nerve Supply. — As the muscle is raised from its origin 
and reflected upwards, the infra-mandibular or cervical branch 
of the facial will be found passing beneath it, behind the angle 
of the jaw. 

Action. — It depresses the jaw and retracts the angle 6i the 
mouth. In passion, the jaw is fixed ; the tense muscle raises 
the skin over the anterior triangle of the neck. This may 
afford protection for the deeper structures, but it is to be 
regarded rather as the reflection of a mental state of which 
its contraction forms an intrinsic part. 

Superficial Structures of the Neck. — Besides the platysma, 
there are to be found superficial to the deep fascia and beneath 
the skin the following structures : — 

(1) The cutaneous branches of the cervical plexus (fig. 270, 
p. 11). 

(2) The external and anterior jugular veins (fig. 281). 

(3) The superficial lymphatic glands which occur occasion- 
ally over the sterno-mastoid along the course of the external 
jugular vein. These structures are now to be examined, care 
being taken to keep the deep fascia intact. 

Cutaneous Branches of the Cervical Plexus. — The anterior 
divisions of the upper four cervical nerves form the cervical 
plexus (fig. 295, Plate XL VI). They issue from the spinal canal 
by the intervertebral foramina beneath the sterno-mastoid and 
from the loops formed by the second, third and fourth nerves 
six cutaneous branches are given off ; these are now to be 
found as they perforate the deep fascia and issue near the mid- 
point of the posterior border of the sterno-mastoid, and examined 
in the following order : 

(1) The SMALL occipital (fig. 270, p. 11) has already 
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been traced along the posterior border of the sterno-mastoid 
to its distribution in the scalp and ear (p. 6). Its origin is 
from the second and third nerves. 

(2) The GEBAT AURICULAR nerve (fig. 270, p. 11) supplies 
the greater part of the external ear, the skin in front of 
and behind that structure, and over the upper parts of the 
sterno-mastoid and anterior triangle of the neck. It should be 
looked for in a line drawn between the mid-point of the posterior 
border of the sterno-mastoid and the lobule of the ear. It 
divides into three branches : one to the ear, one to be after- 
wards followed to the skin over the parotid and angle of the 
jaw, and one to the skin over the mastoid. It also arises from 
the second and third nerves (fig. 295, p. 74). 

(3) The SUPERFICIAL CERVICAL nerve (fig. 270, p. 11) 
passes transversely forwards, across- the sterno-mastoid. It 
divides into branches which supply the skin in front of the 
neck, over the greater part of the anterior triangle. It arises 
from the second and third nerves. 

There are three descending cervical nerves (fig. 270) 
(supra-sternal, supra-clavicular and supra-acromial) , which 
supply the skin of the neck and chest as far downwards as the 
level of the third pair of ribs, as well as the skin of the shoulder. 
They arise from the third and fourth cervical nerves (fig. 296). 

(4) The supra-sternal is a small branch and passes down- 
wards on the roof of the posterior triangle behind the sterno- 
mastoid. It crosses the insertion of that muscle to reach the 
skin over the upper part of the sternum. 

(5) The SUPRA-CLAVICULAR descends behind the last and 
crosses the clavicle near its middle. It is frequently sub- 
divided. 

(6) The SUPRA-ACROMIAL is still more posterior. It crosses 
the acromion and supplies the skin over the upper two-thirds 
of the deltoid. 

There is also a fourth descending nerve, behind the last, 
which ends in the skin over the upper part of the scapula. 

It will be noticed that the cervical nerves encroach on the 
area of skin one would expect to be supplied by the lower cer- 
vical and upper dorsal nerves. It has been already seen that the 
principal nerves of the extremities appear to be so monopolised 
by the limb that they have no branches to spare for the skin of 
the trunk. 
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Superficial Veins of the Neck.— (1) Exteenal Jugulab 
Vein. — The formation of this vein is sliown in figs. 270, p. 11, 
and 281. It arises in the parotid gland from the temporo-maxil- 
lary vein, and passes obliquely downwards to perforate the deep 
fascia at the posterior border of the sterno-mastoid, half an inch 
above the clavicle. The platysma covers the vein. It is extremely 
variable in size ; in some bodies it may be a mere twig, in others 
it is one of the main veins of the neck and forms a marked 
prominence over the sterno-mastoid during active exertion. 

Tributaries. — The posterior auricular vein (fig. 281,4) joins 

it on the sterno-mastoid ; 

J'le. 281.— The supebficial veins op the 
(Quaiii.) 



HEAD AND NECK. 



a branch from the occipital 
may pass down the pos- 
terior border of the sterno- 
mastoid, receive branches 
from over the posterior 
triangle, and end in it. 
Beneath the deep fascia, 
the transverse cervical and 
supra-scapular veins join 
it ; so does the next vein, 
the anterior jugular. A 
twig, crossing the clavicle, 
may unite it with the 
cephalic. 

(2) Anterior jugular 
VEIN (fig. 281, 8).— The 
size and arrangement of 
this vein are even more ir- 
regular than the external. 
As a rule it commences in 
some twigs from the sub- 
maxillary gland and passes 
downwards on the roof of the anterior triangle until the supra- 
sternal notch is almost reached. There a vein along the 
anterior border of the sterno-mastoid joins it. The anterior 
jugular vein perforates the deep fascia and courses backwards 
beneath the sterno-mastoid, about an inch above the clavicle, 
to join the external jugular. In a space of the deep fascia 
above the sternum a communicating twig unites the two 
anterior jugular veins together. 




Superficial veins of tlie head and neck. 1. Facial. 
2. Temporal. 3. Transverse facial. 4. Pos- 
terior auricular. 5. Internal maxillary. 6. Ex- 
ternal jugnlar 7. Posterior external jugu- 
lar. 8. Anterior jugular. 9. Posterior scapu- 
lar. 10. Internal jugular. 11. Occipital. 12. Sub- 
clavian. 



PLATE XLV 



A DIAGRAMMATIC SECTION OF THE NECK TO SHOW THE 
ARRANGEMENT OF THE DEEP CERVICAL FASCIA. [Hughes.) 




The deey cervical fascia is indicated by a blue line. 

Steriio-mastoid. 2. Sterno-liyoid. 3. Pre-tracheal layer, -i. Retro-pliaryngeal 
and Pre-vertebral laj'ers. 5. Trapezius. 6. Deep extensor muscles of the neck. 
7. Longus colli. 8. Ligamentum nuchee. 9. Common carotid artery. 10. The 
carotid sheath containing the jugular vein, common carotid artery, and vagus 
nerve. 11. Thyroid body. 
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Deep Cervical Fascia (Plate XL V).— Those parts of the deep 
cervical fascia which form the sheath of the trapezius muscle 
and the roof of the posterior triangle have been examined 
already (see p. 8, fig. 266, p. 2). The arrangement of the re- 
maining parts of this fascia is to be examined now. Much 
help will be obtained by a reference to a section of the neck, 
such as that shown diagrammatically in Plate XLV and fig. 
282. Again the student is reminded that he must not seek 
for definite membranes ; the cervical fascia is the connec- 
tive tissue in which the structures of the neck are imbedded ; 
it forms their sheaths and binds them together. It plays the 
same part to the structures of the neck as mortar does to 
bricks in a wall. It must be remembered, too, that it is a 
living structure, one liable to inflammatory changes and rich 
in its supply of lymphatic vessels. 

The following parts are now to be examined (fig. 282) : 

(1) The sheath of the sternQ-mastoid. 

(2) The roof of the anterior triangle. 

(3) The capsule of the submaxillary gland. 

(4) The carotid sheath. 

(5) The sheath of the infra-hyoid group of muscles. 

(6) The axillary sheath. 

(7) The prevenebral and retro-pharyngeal fasciae. 

(8) The stylo-maxillary ligament. 

The superficial nerves and veins are removed, and the 
surface of the deep fascia cleaned with the forceps and handle 
of the scalpel. 

(1) The SHEATH OF THE STERNO-MASTOID (fig. 282). — The 
sterno-mastoid is enclosed in a strong sheath, which is attached 
at the bony points of origin and insertion. Behind it is 
continuous with the deep fascia roofing over the posterior 
triangle ; in front it is continuous with that covering the 
anterior triangle. Its deep surface is continuous with the 
carotid sheath (fig. 282). 

(2) The ROOF OF the anterior triangle is continuous 
posteriorly with the sheath of the sterno-mastoid ; in front it 
meets with the fascia covering the opposite triangle in the 
middle line of the neck ; along the middle line it fuses with 
the sheaths of the infra-hyoid layer of muscles (fig. 282). 
About an inch above the sternum it becomes quite free from 
the sheaths of the infra-hyoid layer, and is attached to the 
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anterior border of the sternum. The fascia covering the anterior 
surfaces of the sterno-hyoid and sterno-thyroid muscles is 
attached at the posterior border of the sternum. Thus there 
is a small space (the supra-sternal or Burn's space) above the 
sternum, between the two layers of the deep cervical fascia 
mentioned above (fig. 283) ; in this space the communi- 
cating vein between the anterior jugular veins crosses ; a small 
lymphatic gland is occasionally found in it. 

Above, the fascial roof of the anterior triangles ends on the 
lower border of the jaw and the sheath of the parotid gland. 



Fig. 282.- 



-a section of the neck to show the pakts oe the deep cervical 
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In the middle line it fuses with the periosteum on the body 
of the hyoid. 

(3) The FASCIAL CAPSULE OF THE STJB-MAXILLAEY GLAND 

is formed thus. The fascia just described covers the sub- 
maxillary gland, but if it be cut through immediately below the 
gland, it will be seen to be attached to the body of the hyoid and 
to send a deep layer under the gland which passes upwards to 
be attached to the mylo-hyoid ridge of the jaw. Thus the 
sub-maxillary gland is contained in a compartment between 
the deep and superficial attachments of the fascial roof of the 
anterior triangle to the body of the mandible. 

(4) The CAROTID SHEATH may be viewed by removing 
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completely the fascial roof of the anterior triangle. The sheath 
will then be seen to be adherent to the deep surface of the 
sterno-mastoid (fig. 282). Where the common carotid divides 
into internal and external carotid arteries, a little below the 
level of the hyoid bone, the artery comes out from under cover 
of the sterno-mastoid muscle and the sheath becomes adherent 
to the fascial roof of the siiperior carotid triangle. Septa 
divide the fascial sheath into three compartments, one for the 
internal jugular vein externally, one for the common carotid 
internally, and one for the vagus behind (fig. 282). 

The carotid sheaths are bound together in front of the 
trachea by the sheaths of the infra-hyoid layer of muscles ; 
behind the oesophagus and pharynx the carotid sheaths are 
joined together by the retro-pharyngeal and prevertebral layers 
of fascia (fig. 282). 

The carotid sheath passes with the internal carotid artery 
and jugular vein to the base of the skull, where it is attached 
mainly to the vaginal process ; it strengthens and protects the 
vessels during extension of the neck. 

Followed downwards into the thorax, it surrounds the in- 
nominate artery and veins and becomes continuous with the 
fibrous sheath of the aorta and pericardium. Thus, through 
the continuity of their fibrous sheaths and fascia, the organs 
of the thorax obtain a certain amount of support from the 
structures of the neck (fig. 282). 

(5) The SHEATH OF THE INFEA-HTOID LAYER CncloSCS 

the sterno-hyoid, sterno-thyroid and omo-hyoid muscles. In 
front of the trachea it is continuous with the corresponding 
layer of the opposite side (fig. 282). In the middle line, 
except for an inch above the sternum, it is adherent to the 
more superficial layer which forms the roof of the anterior 
triangle. It is continuous under the sterno-mastoid with the 
carotid sheath (fig. 282). With the carotid sheaths it is 
continued into the thorax, and becomes adherent to the en- 
sheathing structures of the thorax (fig. 283). Above, it is con- 
tinuous with the thin capsule of the thyroid body ; behind, 
with the loose connective tissue surrounding the trachea and 
oesophagus. 

Owing to the migration of the origin of the omo-hyoid from 
the sternum along the clavicle to the scapula, part of this 
layer has been drawn out under the sterno-mastoid and over 
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the supra-clavicular triangle. Thus, to expose the contents of 
the supra-clavicular triangle, tvs^o layers of deep fascia have to 
be cut through, although the distinction between the roofing 
layer of the posterior triangle and the omo-hyoidal layer is not 
always well marked. 

(6) The AXiLLAET SHEATH. — Below the middle third of 
the clavicle the subclavian vein enters the neck, the subclavian 

artery and brachial 



Fig. 283 — Diagram or the layees of the deep 

CERVICAL l!'Ai3CIA IN AN ANTEKO-POSTEEIOR SEC- 
TION OPPOSITE TO THE STERNUM. (TUlaUX.) 

(The prevertebral layer can be seen passing 
down in front of the longus colli.) 




1 .aud 2. Superficial layer of deep fascia. 3. Deeper layer 
bounding supra-steniiil space betiiud. 4. Reduplication 
of this layer passing beliiud tlie sterno-thyroid. Traclieal 
layer, separated from the trachea and enclosing the left 
innominate vein, becomes continuous with tlie peri- 
cardium. 5. Space occupied by sterno-hyoid. 6. Left 
innominate vein. 7. Innominate artery. 8. Pericar- 
dium. 



plexus pass outwards 
to the arm. The sub- 
clavian vein and artery 
are surrounded by a 
sheath directly con- 
tinuous with the carotid 
sheath ; the nerves of 
the brachial plexus are 
surrounded by tissue 
continuous with the 
sheaths of the muscles 
between which they 
emerge, the scalenus 
anticus and medius 
(fig. 282). The con- 
nective tissue surround- 
ing and ensheathing 
the brachial plexus and 
subclavian vessels, the 
axillary sheath, is part 
of the cervical fascia. 
As the structures pass 
under the clavicle, the 
subclavius muscle and 
costo-coracoid mem- 
to these structures. It 



brane, their common sheath adheres 

is continuous with the sheath of the vessels and nerves of the 

axilla. 

(7) The PEEVEETBBBAL AND EETRO-PHAETNGBAL parts of 

the deep cervical fascia are united by loose areolar tissue, but a 
separation is easily effected. They are the layers of connective 
tissue between the prevertebral muscles and spinal column 
behind, and the pharynx and oesophagus in front, the one en- 
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sheathing the posterior structures, the other the anterior. They 
unite the two carotid sheaths together (fig. 282). They will be 
examined later, p. 221. 



Fig. 284. — The deep cervical lymphatic glands (feom a peepakation in which 
the glands weee enlarged feom disease). (f. \v. joues.) 
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(8) -The STYLO-MAXILLAEY LIGAMENT will be Seen later, 
p. 178. It passes from the styloid process to the angle of the 
jaw and forms part of the capsule of the parotid gland. 

Deep Cervical Lymphatic Glands. — None of the structures 
of the neck require so much clinical attention and surgical inter- 
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ference as the deep cervical lymphatic glands, which are now to 
be examined. They lie on the superficial aspect of the carotid 
sheath and beneath the sterno-mastoid (fig. 28'4). They are 
divided into two groups : the upp&r group and lower group. 
Sometimes a third group is described, the superficial cervical 
glands lying along the external jugular vein over the sterno- 
mastoid. Glands in this position are uncommon. 

The UPPER DEEP GROUP of lymphatic glands will be exposed 
by removing carefully the sheath of the upper half of the 
sterno-mastoid, behind and below the angle of the jaw (fig. 284). 
They lie over the carotid sheath at the anterior border of the 
muscle and under it. Probably fifteen or twenty such glands 
may be seen. When they are inflamed they inay adhere to 
the muscle, to the jugular vein, spinal accessory nerve, or one 
of the many structures which will be seen presently to lie in 
this region. 

The upper deep group of glands receives the lymph from 
the tonsil and pharynx ; into them pass the efferent lymphatic 
vessels of the groups of glands described on p. 102 and shown 
in fig. 307. In fact, nearly all the lymph-vessels of the head 
pass to them. In the later stages of cancer of the tongue they 
become affected. 

The LOWER DEEP GROUP of deep cervical glands lies beneath 
and behind the lower half of the sterno-mastoid (fig. 284). 
Some are imbedded in the sheath of the sterno-mastoid along 
the posterior border, and lie amongst the nerves of the cervical 
plexus. Others lie on the subclavian vein and in the angle 
between the jugular and subclavian veins, where the thoracic 
duct on the left side, and the right lymphatic duct on the right, 
join the innominate veins (fig. 284). The lymph-vessels from 
the upper extremity, from the axilla and scapular regions, pass 
to this group. In late stages of cancer of the breast they 
become involved. 
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DISSECTION IV 
THE POSTERIOR TRIANGLE OF THE NECK 

The Posterior Triangle of the neck is divided by the pos- 
terior belly of the omo-hyoid into an upper part — the occipital 
TBiANGLB — and a lower, the subclavian or supra-clavicular 
triangle. The occipital triangle has been examined already 
(p. 17) ; there now remains for dissection the subclavian. 

Subclavian or Supra-clavicular Triangle. — The student is 
now to proceed with the examination of the region of the neck 

Fig. 285, — The boundaeies and chief contents of the subclavian triangle. 
{From a preparation by H. F. Warner.) 




(The nerve to sub-clavius lies beneath omo-hyoid.) 

which contains the cervical stages of the vessels and nerves of 
the upper extremity. While he is working at the subclavian 
triangle the dissector of the upper extremity is busy with the 
adjacent region of the axilla, and it is to the benefit of both that 
the transitional region between the neck and arm should be 
done together. 

The Boundaries (fig. 285) of the subclavian triangle are 
to be defined first. The fascial roof of the posterior triangle of 
the neck, of which the subclavian triangle forms but a small 
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part, is to be cut away; the subclavius muscle, its sheath and 
the costo-coracoid membrane clearly made out on the pectoral 
or outer aspect. The middle third of the clavicle, subclavius 
muscle and its sheath form the inferior boundary of the 
triangle. The upper boundary, formed by the posterior belly 
of the omo-hyoid, is difficult to define. It lies rather behind 
than above the clavicle, the triangle in the upright position 
occupj'ing nearly a horizontal plane. The inner boundary 
or base is formed by the lowest inch of the posterior border of 
the sterno-mastoid. 

Notice the omo-hyoidal part of the deep cervical fascia, 
beneath the layer already cut away, passing from the sheath of 
the omo-hyoid '{o the clavicle in the roof of the triangle. 
Lymphatic glands mav be found in it ; the supra-scapular and 
transverse cervical veins pass across the triangle beneath this 
layer ; the arteries may accompany the veins. This layer is to 
be removed and the structures within the triangles defined. 

The structures which form the floor of the subclavian 
triangle are shown in fig. 286. The floor is formed by part of 
the upper surface of the first rib, the origin of the first digita- 
tion of the serratus magnus and part of the fibrous dome 
(Sibson's fascia) covering the apex of the lung. 

Contents of Subclavian Triang-le (fig. 285). 

(1) The nerve to the subclavius. 

(2) The subclavian vein. 

(3) Termination of the external jugular vein. 

(4) The supra-scapular vein. 

(5) The transverse cervical vein. 

(6) The subclavian artery. 

(7) The supra-scapular artery. 

(8) The transverse cervical artery. 

(9) Part of the brachial plexu^. 

(10) Part of the long thoracic nerve. 

(11) Some of the inferior deep cervical lymphatic glands 
already described (p. 46). 

(1) The NEBVB TO THE SUBCLAVIUS rises from the fifth 
cervical and passes downwards beneath the omo-byoid and 
across the subclavian vessels to its muscle (fig. 285). It is 
frequently united with the phrenic nerve at its origin. 

(2) The SUBCLAVIAN VEIN (fig. 285).— To see it clearly, the 
middle third of the clavicle should be removed, the subclavius 



CONTENTS OF THE SUPEA-CLAVICULAE TEIANGLE 49 

muscle being detached and left in situ. The axillary vein 
ends and the subclavian vein commences at the outer border 
of the first rib, which is felt below and behind the vein. The 
fibrous sheath of the vein is firmly adherent in front to the 
sheath of the subclavius miTscle. The vein receives the external 
jugular as it passes out of the triangle under the sterno-mastoid 
muscle. The subclavian vein may be torn in fractures of the 
clavicle ; it is partially compressed between the first rib and 
clavicle by heavy weights carried on the shoulder. The adhesions 
of its sheath to surrounding structures keep it from collapsing 
when it is empty. Hence, if wounded, the negative pressure 
which occurs in this vein during inspiration may suck air into 
it, causing air embolism. The vein receives no tributary of 
consequence except the one mentioned above. 

(3) The TEEMINATION OP THE EXTERNAL JUGULAR VEIN. 

As it enters the triangle at the posterior border of the sterno- 
mastoid, it receives the transverse cervical and supra- scapular 
veins. 

(4) The SUPEA-SGAPULAR VEIN passes from the supra- 
scapular notch across the triangle, close to the clavicle to end 
in the external jugular. 

(5) The TRANSVERSE CERVICAL VEIN (p. 12) crosscs the 
omo-hyoid and enters the triangle. It also ends in the external 
jugular. 

(6) The SUBCLAVIAN ARTERY lies behind and, owing to the 
downward slope of the first rib, rather above the level of the 
vein. It emerges in the triangle from behind the scalenus 
anticus, which separates it from the vein. Above it and 
behind it are the trunks of the brachial plexus (fig. 285). The 
axillary sheath surrounds the vessels and nerves. The artery 
passes obliquely outwards behind the clavicle and the insertion 
of the subclavius, and at the outer border of the first rib, lying 
on the first digitation of the serratus magnus, becomes the 
axillary (fig. 286). It is the third stage of the subclavian artery 
which lies in the subclavian triangle (fig 300, p. 88). It may 
be compressed here against the first rib by pressing downwards 
and backwards. It is here that the artery is tied for axillary 
aneurism. 'As a rule no branch rises from this stage, but it is by 
no means uncommon to find the posterior scapular artery arising 
from the third stage instead of from the thyroid axis. 

(7) The SUPRA-SCAPULAR ARTERY passes outwards close to 

III. E 
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the deep surface of the clavicle. It rises from the thyroid axis 
(Plate XL VI, p. 70) and crosses the upper border of the scapula 
at the supra-scapular notch. It supplies branches to the supra- 
spinous fossa and muscle, infra-spinous fossa and muscle, and 
shoulder-joint. The nutrient artery for the clavicle rises from 
it as it passes outwards behind the clavicle. (See also p. 14.) 

(8) The TRANSVBESE CEEViCAL ABTEEY also crosses the' 
upper part of the triangle. It commonly passes under the 
omo-hyoid muscle, and over the brachial plexus to the anterior 
border of the levator anguli scapulae, where it divides into 
superficial cervical a,nd posterior scapular (p. 12 and fig. 271). 

(9) Behind the artery and within the triangle lies the lower 
trunk of the beachial plexus ; the middle trunk lies above it 
(p. 52). 

(10) The LONG THOEACic KEHVE (nerve of Bell) perforates, 
the insertion of the scalenus medius and passes on to the serra- 
tus magnus. It leaves the neck behind the brachial plexus ,- 
it passes behind the termination of the subclavian artery and 
commencement of the first stage of the axillary artery, and 
lies in the triangle for a short part of its course. 

The strPEA-scAPULAE NERVE enters the supra-scapular notch 
anterior to the insertion of the omo-hyoid. For the greater 
part of its course it lies in the occipital triangle and beneath 
the trapezius (fig. 285). 

Cervico-axillary Passag-e (fig. 286).— The apex of the axilla 
projects behind the clavicle into the floor of the subclavian 
triangle and forms a passage by which the vessels and nerves 
pass from the neck to the arm (fig. 286) . The .manner in which 
this passage is formed should now be examined. In the 
articulated skeleton the cervico-axillary passage is a triangular 
interval between the clavicle in front, the first rib behind, and 
the upper border of the scapula to the outer side. In the recent 
state the subscapularis and serratus magnus help to fill the 
interval between the scapula and rib. Notice that the clavicle 
is not horizontal ; its outer end is at a higher level than its 
inner extremity. 

The anterior boundary of the passage is an upward con- 
tinuation of the anterior wall of the axilla. It is formed by 
the middle third of the clavicle, the subclavius muscle, and its 
sheath. The remainder of the subclavius muscle is to be 
removed and the axillary vein followed into the subclavian. 
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The inner ov posterior boundary is the upward continuation 
of the inner wall of the axilla. It is formed by the outer border 
of the first rib, whicli gives origin to the first digitation of the 
serratus magnus. The subclavian artery and brachial plexus 
pass into the axilla at the outer edge of the first rib. The sub- 
clavian vein, as it passes into the neck, lies between the clavicle 
and the scalenus anticus ; the subclavian artery and brachial 
plexus emerge between the scalenus anticus and medius. 

Fig. 286. — The flook-of the subclavian tbiangle and ceevioo-axillary passage 
trapez. 
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The outer boundary is formed by three muscles which 
partially fill up the interval between the first rib and scapula ; 
they are the serratus magnus, scalenus posticus and sub- 
scapularis. 

Brachial Plexus (fig. 287). — To expose it the vein and artery 
are divided at the outer border of the first rib, the axillary vessels 
being turned downwards. The plexus is surrounded by a fibrous 
sheath (p. 44), which requires careful dissection. 

FoEMATlON.^The brachial plexus is formed by the anterior 

E 2 
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divisions of the fifth, sixth, seventh, eighth cervical and first 
dorsal nerves ; besides these, contributions from the fourth 
cervical and second dorsal, of variable size, also enter it. Thus 
the brachial plexus arises from seven spinal nerves and seg- 
ments of the cord, from the fourth cervical to the second dorsal. 
Stages. — There are four stages recognised in the formation 
of the brachial plexus : tvs^o in the neck and two in the axilla 
(fig. 287). 

Fig. 287. —The brachial plexus. {From Morris'''s ' Anatomy.^) 
Fifth cervical _A >1 From fourth cervical 
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In the FiEST STAGE the spinal nerves emerge from the 
intervertebral foramina and appear between the scalenus 
anticus and medius (Plate XL VI, p. 70). The first dorsal 
nerve turns obhquely upwards (fig. 301, p. 89) in front of the 
neck of the first rib, the fasciculus from the second dorsal 
nerve joining the first. 

In the SECOND stage the spinal nerves form three trimks 
as they emerge above the first rib. The upper trunk is formed 
by the union of the fifth and sixth cervical ; the seventh forms 



BEANCHES OF THE BEACHIAL PLEXUS 53 

the middle trunk ; both of these he above the subclavian artery, 
and in thin subjects can be felt at the posterior border of the 
sterno-mastoid passing downwards into the subclavian triangle. 
The lower trunk is formed by the eighth cervical and first 
dorsal nerves ; it lies behind the third stage of the subclavian 
artery. 

The THIRD STAGE is formed as the trunks enter the axilla 
by each trunk splitting into two divisions ; six divisions in all 
being formed, three anterior and three posterior. 

The FOURTH STAGE lies in the axilla and surrounds the 
axillary artery ; the divisions unite to form cords. The three 
posterior divisions unite to form the posterior cord behind the 
artery ; the upper two divisions imite to form the outer cord, 
on the outer side of the axillary artery ; the remaining anterior 
division forms the inner cord, on the inner side of the artery. 

The cords of the brachial plexus are tied together, divided, 
and turned down in the arm. 

Branches of the Brachial Plexus in the neck (fig. 287). — 
These are now to be dissected out. They are : 

(1) Nerve to the subclavius. 

(2) Twigs to the phrenic. 

(3) The suprascapular nerve. 

(4) The posterior thoracic nerve. 

(5) The nerve for the rhomboids. 

(6) Muscular branches to the scalene and prevertebral 
muscles. 

(1) Nerve to the Subclavius. This has been already 
traced from the fifth cervical (fig. 285, p. 47), 

(2) A Twig to the Phrenic Nerve from the fifth cervical, 
or from the nerve to the subclavius, or both. 

(3) Supra-scapular Nerve. It is a large nerve and arises 
from the upper trunk of the brachial plexus. It passes out- 
wards beneath the posterior belly of the omo-hyoid and enters 
the supra-scapular notch under the transverse scapular liga- 
ment. It supplies the supra-spinatus, infra-spinatus, and 
shoulder-joint. 

(4) Nerve to the Serratus Magnus (posterior thoracic 
or nerve of Bell). It will be found as it perforates the scalenus 
medius. It arises from the fifth, sixth, and seventh cervicial 
nerves. From the scalenus medius, it passes direct to the 
serratus magnus, behind the first stage of the axillary artery. 
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Its distribution to the muscle is seen on the inner wall of the 
axilla. 

(5) The Nebve foe the Ehomboids has been already 
traced ; it rises from the fifth cervical and perforates the sca- 
lenus medius above the nerve to the serratus magnus. 

(6) Muscular Branches to the scalene and longus colli 
muscles. The dissectors of the upper extremity now remove 
their part. 



DISSECTION V 
THE ANTERIOR TRIANGLE OF THE NECK 

The Anteeioe Triangle (see fig. 280, p. 35) of the neck is 
subdivided by the anterior belly of the omo-hyoid, and by both 
bellies of the digastric into : — 

(1) INFERIOE CAROTID, triangle. 

(2) SUPERIOR CAROTID TRIANGLE. 

(3) DIGASTRIC OR SUBMAXILLARY TEIANGLE. 

Inferior Carotid Triangle, — The right and left inferior 
■carotid triangles must be dissected together, as they form one 
space containing, amongst other structures, the cervical stages 
■of the trachea and oesophagus. In this combined space the 
operations of tracheotomy, laryngotomy, and oesophagotomy 
are performed, and it is therefore a space requiring particular 
-attention. 

BouNDAEiES. — The boundaries of the two inferior carotid 
triangles are to be defined (fig. 288). 

Mesial Boundary.- — -The middle line of the neck, from the 
body of the hyoid bone above to the supra-sternal notch below, 
separates the right triangle from the left. In this line opera- 
tions on the trachea and larynx are performed. Above, the 
body of the hyoid is felt ; below it, the thyro-hyoid space and 
membrane, with tne notch and prominent; anterior angle of the 
thyroid cartilage. Between the thyroid and cricoid cartilagee . 
(fig. 289), the crico- thyroid spa.ce, filled by the crico-thyroid 
membrane, is big enough to take the tip of the fore-finger. 
Below the cricoid eight or ten rings of the trachea are felt, 
deeply placed in the neck, for the trachea recedes from the 
surface as it descends (fig. 283, p. 44). Two inches of the 
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trachea lie in the neck of the adult, but by extending the 
head backwards another inch may be brought above the supra- 
sternal notch ; in the young child the extent of the trachea 
available for operation is little more than one inch. Along 
the middle line there are two layers of the deep cervical 
fascia superficial to the trachea, but they are separated only at 
the upper border of the sternum (fig. 283) . 

Fig. 288. — The boundaries and muscles in the kooe oe the two infekiob 
caeotid triangles. 



igastric 
triangle 



sup. carotid 
triangle 



iterno-mastoid 



ant. belly 
mo-hyoid 




inner boundary 
{mid. line of neck)^ 



sterno-hyoi 
outer boundary^ 



rachea 



sterno-thyroid 



The upper boundary, formed by the anterior belly of the 
omo-hyoid, is to be defined. The muscle crosses the lateral 
lobe of the thyroid body and passes under the anterior border 
of the sterno-mastoid, two and a half inches above the sternum 
(fig. 288). 

The outer boundary is formed by the anterior border of the 
sterno-mastoid (lower two and a half inches) . 

EooF. — The skin, superficial fascia, fascial roof of the 
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anterior triangle, and sterno-hyoid, sterno-thyroid, and omo- 
hyoid muscles, with their sheaths (fig. 290), form the coverings 
of the inferior carotid triangle. 

Sterno-hyoid (fig. 288). Oeigin. — From the posterior 
aspect of the manubrium sterni and the posterior sterno- 
clavicular ligament. The two muscles are separated at their 
origin by a space half an inch in width. A tendinous inter- 
section is frequently seen in them at or a little above the level 
of the upper border of the sternum. 

Insertion. — The muscles converge and are inserted by 
tendinous fibres to the lower border of the body of the hyoid. 

Nerve Supply. — -Ansa hypoglossi, the nerve fibres of which 
are derived from the first, second, and third cervical nerves 
(see fig. 291). 

Action. — They may fix the hyoid bone to the sternum. 
They depress the hyoid bone, and, through the muscles attached 
to the hyoid, the lower jaw and tongue. 

Sterno-thyroid (fig. 288). — The sterno-hyoid is detached 
at its origin and insertion. Beneath it the sterno-thyroid is 
seen, passing upwards and outwards. Between the sterno- 
hyoid and sterno-thy]:oid of one side and those of the other, 
a narrow diamond-shaped space is left in front of the trachea 
(fig. 288). 

Origin. — From the posterior aspect of the manubrium 
sterni, from the cartilage of the first rib, its origins being lower 
down and behind that of the sterno-hyoid. The origins of the 
two sterno-thyroids are close together ; they diverge to each 
side of the trachea as they ascend. They cover the mus- 
cular surface of the lateral lobes of the thj'roid gland. 

Insertion. — To the oblique line on the thyroid cartilage 
(fig. 401, p. 250). 

Nerve Supply. Ansa hypoglossi (fig. 291). 

Action. — It depresses the larynx. 

Thyro-hyoid (fig. 288). This is really a continuation of 
the sterno-thyroid muscle to the hyoid bone. It lies beneath 
the hyoid insertion of the omo-hyoid ; it lies partly within the 
inferior, and partly within the superior carotid triangle. 

Origin. — From the oblique line of the thyroid cartilage at 
the insertion of the sterno-thyroid (fig. 288). 

Insertion. To the lower border of the body of the hyoid 
(outer half) and great horn (inner half). 
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Nerve Supply. — A twig will be found passing bpneath its 
posterior border. It comes from the hypoglossal nerve 
(fig. 292). 

Action.— If the hyoid bone be fixed, it raises the larynx 
under the hyoid bone, as in swallowing ; if the thyroid cartilage 
be fixed by the sterno-thyroid, it depresses the hyoid bone and 
tongue. 

Omo-hyoid (figs. '2S5, 288). Qbigin. — By tendinous fibres 
from the lower border of the body of the hyoid outside the 
sterno-hj'oid insertion. 

It covers the lateral lobe of the thyroid gland and dis- 
appears beneath the anterior border of the sterno-mastoid. 

Inseetion. — To the upper border of the scapula, behind 
the supra-scapular notch. 

Beneath the posterior part of the sterno-mastoid is an 
intermediate tendon, corresponding to the intersection found 
in the infra-hyoid group of muscles at the level of the upper 
border of the sternum. The tendon lies in a loop of fascia by 
which it is bound to the clavicle and first rib. The anterior 
and posterior bellies meet in the intermediate tendon at an 
angle. The posterior belly divides the posterior triangle into 
the subclavian and occipital triangles. The anterior belly lies 
beneath the sterno-mastoid in part; in front of the sterno- 
mastoid it separates the superior and inferior carotid triangles. 

Nee YE Supply. — The ansa hypoglossi (fig. 291). 

Action. — It depresses and pulls the larynx and pharynx 
backwards. If the hyoid is fixed, it may help to elevate and 
pull the shoulder forwards. 

Contents of the Inferior Carotid Triang-les. — The sterno- 
thyroid muscles are removed, and the structures seen within 
the inferior carotid triangles examined. Although this triangle 
is called carotid, the common carotid vessels do not lie in it. 
They pass upwards beneath the sterno-mastoid, in the sterno- 
mastoid space. But when the deep cervical fascia, which 
unites the sheaths of the sterno-mastoids together in front of 
the neck, is dissected away, these muscles shift backwards and 
outwards and expose the common carotid arteries at their 
anterior borders. To tie the common carotid artery, the 
surgeon makes an incision along the posterior boundary of the 
inferior carotid triangle. The contents of the two triangles in 
the natural condition of parts are : — 
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(1) The Isthmus and greater part of each of the Lateeal 
L/OBES of the thyroid body. 

(2) The Inferior Thyroid Veins descending in front of the 
trachea.- 

(3) The Inferior Thyroid Arteries (figs. 289, 290). 
They are deep, and pass to the lower poles of- the lateral lobes 

Fig. 289. — The chief contents of the inferior caeotip triangles. 
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beneath the carotid sheath. They rise from the thyroid axis 
(Plate XLVI, p. 70). 

(4) The Cervical Stage of the Trachea (fig. 289 and 
Plate XLVI, p. 70). 

(5) The Cervical Stage of the OCsophagus behind the 
trachea. It deviates to the left, and its edge is seen behind 
that side of the trachea (figs. 289 and 290). It is in this stage 
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that the surgeon operates on the cesophagus. The cervical 
stage is about one and a half or two inches long. 

(6) The Eecukbent Laryngeal Nerves ascend in the 
angle between the trachea and oesophagus on each side (figs. 
289 and 290). 

(7) The Cricoid Cartilage, the Crico-thyroid Space, the 
Crico-thyroid Muscle, Artery and Nerve, and the anterior 
angle of the Thyroid Cartilage lie in the space (fig. 289). 

(8) The inner margins of the Carotid Sheaths and 
common carotid arteries (figs. 289 and 290). 



Fig. 290. — Section of the neck showing the kelative position of the main 
contents of the infekioe caeotid tbiangles. 
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(9) Occasionally a thyroid artery (Thyroidea ima) arises on 
the right side from the innominate artery. It ascends in front 
of the trachea. The left innominate vein may also appear 
within the triangles, above the level of the sternum, especially 
in conditions in which it is distended. 

The sternal origins of the sterno-mastoids lie in front of the 
margins of the trachea and form the lateral boundaries of the 
supra-sternal fossa. 

Superior Carotid Triangle. Boundaries. — These are now 
to be defined (fig. 291) :— 

(1) Theposte7-ior boundary formed by the upper two-thirds 
of the anterior border of the sterno-mastoid ; (2) the anterior 
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inferior- boundary by the anterior belly of the omo-hyoid ; (3) 
the upper huundary by the posterior belly of the digastric. 

EooF. — The roof formed by the skin, subcutaneous tissue, 
platysma and deep cervical fascia, has been already removed. 
In the roof lay branches of the superficial cervical and facial 
nerves and the anterior jugular vein. 

CONTENTS OF THE SUPERIOR CAROTID TRIANGLE 

The structures lying within the superior carotid triangle are 
nov7 to be dissected out one by one and examined in the order 
in which they are dealt with in the succeeding pages (fig. 291). 

(1) The upper set of deep cervical grlands. — These have 
been already examined. One or two large glands over the 
carotid sheath, behind the angle of the jaw, receive the lymph 
from the tonsil and fauces, and hence enlarge in any affection 
of the throat. 

(2) The Hypoglossal is the motor nerve of the tongue and 
the twelfth of the cranial series. In its course from the medulla 
oblongata to the tongue it passes through the superior carotid 
triangle {carotid stage). It emerges from the sub-paeotid 
SPACE (fig. 291) and passes to the submaxillary space. 
It will be found hooking round the origin of the occipital 
artery from the external carotid (fig. 291), just under the 
posterior belly of the digastric and parotid gland. It passes 
forwards in the upper part of the triangle, crossing the external 
carotid and the loop of the hngual artery, and then coming to 
rest on the hyoglossus muscle (fig. 291). On this muscle it 
passes under the posterior belly of the digastric and enters the 
submaxillary space. It gives off two branches in the triangle : 

(a) The Descbndbns Hypoglossi (fig. 291), which arises 
as the nerve enters the triangle and descends in front of the 
carotid sheath, imbedded in the fibrous tissue. 

(&) The Nbeve to the Thteo-hyoid muscle (fig. 292) . It 
arises as the hypoglossal crosses the external carotid and passes 
to the posterior border of its muscle. 

(3) Ansa Cervicalis (fig. 295). — This is a loop formed by 
the nerves which supply the sterno-hyoid, sterno-thyroid, and 
omo-hyoid muscles. It is formed by the union of the descen- 
dens hypoglossi from the hypoglossal nerve (fig. 295) and the 
communicans cervicalis from the second and third cervical 
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nerves. The desceiidens hypoglossi has been akeady found 
passing down in the carotid sheath. When followed down- 
wards, its union with the cervical branch is found over and to 
the outer side of the carotid sheath. From the convexity of 



Fig. 291. — The eoundaeies and chief contents of the supeeior carotid 
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the loop branches pass to the infra-hyoid group of muscles, 
each belly of the omo-hyoid having a separate nerve. 

(4) The Spinal Accessory (XI) Nerve, in its course from the 
spinal cord and medulla to the sterno-mastoid and trapezius, 
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crosses the upper angle of the superior carotid triangle (superior 
carotid stage) (fig. 291). It emerges beneath the posterior belly 
of the digastric and almost immediately passes under the sterno- 
mastoid at a point one and a half inches below the mastoid 
process. Some of the upper deep cervical glands lie round it. 

(5) Bifurcation of the Common Carotid Artery.— The 
common carotid artery bifurcates at the level of the thyro- 
hyoid space. Hence, within the superior carotid triangle lie 
the following arterial trunks : 

(A) The termination of the common carotid ; (B) the 
commencement of the internal carotid ; (C) the commence- 
ment of the external carotid, 

The strong, fibrous carotid sheath is to be removed from 
these arterial trunks. 

(A) The Common Carotid Artery lies partly under cover 
of the lateral lobe of the thyroid body (being overlapped by 
the carotid surface of that body) ; the internal jugular vein is 
at its outer side ; the temporo-facial, lingual, upper and middle 
thyroid veins cross the artery to reach the internal jugular (fig. 
291). The vagus lies deep to the artery and internal jugular 
vein, its laryngeal branches passing inwards deep to the artery. 

(B) The Internal Carotid (fig. 291) is the direct continua- 
tion of the common carotid. It lies behind and somewhat to 
the outer side of the commencement of the external carotid. 
About an inch of its course lies in this triangle ; it then enters 
the sub-parotid space (fig. 292). It gives off no branches. 

(C) The External Carotid artery (fig. 292) makes a bend 
forwards and inwards at its commencement. Then, after a 
course of little more than an inch, it disappears beneath the 
posterior belly of the digastric and enters the parotid space. 

In this stage the external carotid gives off the following five 
branches : 

(a) Superior Thyroid Artery. 

(6) Lingual Artery. 

(c) Facial Artery. 

(d) Occipital Artery. 

(e) Ascending Pharyngeal. 

Only one of these, the superior thyroid, is distributed 
within the triangle. The lingual, which loops above the pos- 
terior end of the great horn of the hyoid, passes on the side of 
the tongue beneath the hyoglossus muscle (fig. 291). The 
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facial disappears almost immediately under the posterior belly 
of the digastric and enters the submaxillary space. The occipital 
passes backwards beneath the lower border of the posterior 
belly of the digastric, and reaches the occipital region by a 
course situated beneath the mastoid process and the muscles 
attached to it. The ascending pharyngeal arises from the deep 
surface of the external carotid and enters the sub-parotid space 
where it is distributed. The facial and lingual arteries some- 
times arise together. 

(6) The Superior Thyroid Artery (fig. 291).— It is the first 
branch of the external carotid. Looping downwards behind 
the thyro-hyoid muscle and under the omo-hyoid, it ends in a 
number of branches, which furnish the thyroid body with a rich 
supply of blood. The branches end on the upper poles of the 
lateral lobes, and are distributed on their anterior and inner 
surfaces as far as the isthmus, which they also supply. The 
arteries of the opposite sides communicate on the isthmus. 

Branches. — It supplies the following branches (besides 
numerous muscular branches to the sterno-mastoid and sur- 
rounding muscles) : 

(a) The infra-liyoid, along the lower border of the great 
horn of the hyoid. (h) The stiperior laryngeal, which enters 
the larynx with the superior or internal laryngeal nerve. The 
artery perforates the thyro-hyoid membrane and is distributed 
to the muscles and mucous membrane of the larynx, (c) The 
crico-thyroid artery, which supplies the structures in the crico- 
thyroid space and anastomoses with the artery of the opposite 
side. 

(7) Internal Jug"ular Vein. — The internal jugular vein lies 
within a compartment of the carotid sheath, to the outer side, 
of the common and internal carotid arteries. It emerges from 
the sub-parotid space (figs. 291, 292), and enters the superior 
carotid triangle beneath the posterior belly of the digastric. 
The spinal accessory nerve passes backwards superficially as the 
vein enters the triangle. At first the vein lies partly under the 
anterior border of the sterno-mastoid, and as it descends gradu- 
ally passes completely beneath the muscle. 

Teibutabies. — In this stage of its course (superior carotid) 
the internal jugalar vein receives the following tributaries : 

{a) The temporo-facial vein, which is formed by the union 
of the facial with the anterior, temporo-maxillary vein. The 
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trunk thus formed crosses the bifurcation of the common 
carotid artery and enters the jugular vein. 

(b) The lingual vein, which may enter the temporo-facial 
trunk or proceed separately to the internal jugular. 

(c) The superior mid middle thyroid veins, which spring 
from a plexus formed on the thyroid bodj^ They cross out- 

FiG. 292. — The nebves and muscles on the floob of the supebioe cakotid 
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wards on the common carotid artery, and enter the jugular vein 
beneath the stemo-mastoid. 

{d) Veins from the pharyngeal plexus. 

(8) Vag-us (X) (fig. 293). — The vagus nerve lies in a com- 
partment of the carotid sheath, deep to the common carotid 
artery and jugular vein. It leaves the sub-parotid space and 
enters the superior carotid triangle with the internal jugular 
vein and internal carotid artery. It passes downwards in the 
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carotid sheath, and enters the thorax in front of the subclavian 
artery on the right side, and between the carotid and sub- 
clavian arteries on the left. 

(9) Superior Laryngeal NeFve. — This nerve rises in the 
sub-parotid space from the trunk ganglion of the vagus (figs 
292, 293, 9). It enters the superior carotid triangle beneath 
the internal carotid artery and on the wall of the pharynx. It 
passes forwards on the middle constrictor of the pharynx below 
the lingual vessels and perforates the thyro-hyoid membrane,, 
under the thyro-hyoid muscle to enter the larynx. It is the 
sensory nerve of the larynx. 

(10) External Laryngeal Nerve. — This small branch of the 
superior laryngeal is somewhat difficult to find (fig. 292). It 
rises from the superior laryngeal, beneath the internal carotid 
artery. It should be looked for as it passes beneath the inser- 
tion of the sterno-thyroid muscle, to reach the small crico- 
thyroid muscle, of which it is the motor nerve. 

(11) Cardiac Branches of the Vagus (fig. 293, is, 17). — In 
the superior carotid triangle, communicating fasciculi of nerve 
fibres will be observed to leave the laryngeal nerves (superior 
and external). They unite to form the superior cardiac branch 
of the vagus. Twigs from the superior cardiac branch of the 
sympathetic cord usually join with them. 

(12) Parts of the Sympathetic System. — The superior 
cervical ganglion lies chiefly in the sub-parotid space (figs. 292, 
369, p. 196), but its lower end appears behind the carotid sheath 
in the superior carotid triangle. From its lower end the sym- 
pathetic cord will be seen to proceed dov/n wards behind the 
sheath (figs. 292 and 293, 16). 

From the lower end.. of the superior cervical ganglion a 
stream of sympathetic nerves proceeds to the bifurcation of the 
carotid artery. On the inner aspect of the bifurcation, the 
CAEOTID BODY will be found, in which some of the nerves end 
(fig. 291). T^e carotid body to the naked eye appears as a small 
spindle-shaped mass of reddish fibrous tissue tightly wedged 
in the bifurcation. Microscopically it is seen to contain a 
plexus of capillary vessels with polygonal cells in the vascular 
meshwork, and is probably nervous in nature. 

The nerves which reach the external carotid artery from 
the superior cervical ganglion (fig. 294) form plexuses on the 
branches of that vessel. A plexus passes on the superior 
III. P 
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Fig. 293.— The cranial and cervical nerves. {Hirschfeld and LeveilU.) 




. Gasseriaii ganglion of fifth uerve. 2. Internal carotid artery. 3, Pharyngeal branch of pneu- 
mogastric. 4. Glosso-pharyngeal nerve. 5. Lingual nerve (fifth). 6. Spinal accessory 
nerve. 7. Middle constrictor of pharynx. 8. Internal jugular vein (cut). 9. Superior 
laryngeal nerve. 10. Ganglion of trunk of pneumogastric nerve. 11. Hypoglossal nerve on 
hyoglossus. 12. Ditto communicating with vagua and first cervical nerve. 13. External 
laryngeal nerve. 14. Second cervical nerve looping with first. 15. Pharyngeal plexus on In- 
ferior constrictor. 16. Superior cervical gangUon of sympathetic. 17. Superior cardiac nerve 
of pneumogastric. 18. Third cervical nerve. 19. Thyroid body. 20. Fourth cervical nerve. 
21, 21. Left recurrent laryngeal nerve. 22. Spinal accessory communicating with cervical 
nerves. 23, Trachea. 24. Middle cervical gaoglion of sympathetic. 25. Middle cardiac nerve 
of pneumogastric. 26. Phi-enic nerve (cut). 27. Left carotid artery. 28. Brachial plexus. 29. 
Phrenic nerve (cut). 30. Inferior cervical ganglion of sympathetic united with 1st dorsal. 31. 
Pulmonary plexus of pneumogastric. 32. Thoracic aorta. 33. CEsophageal plexus. 34. Yena 
iizygos minor superior. 35. Vena azygos minor inferior. 36. G-angliated cord of sympathetic. 
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thyroid artery to the thyroid gland, another on the facial artery 
to the face, and one on the lingual to the tongue. These plex- 
uses, for the greater part, are composed of vaso-motor nerves. 

Floor of the Superior Carotid Triang-le (fig. 292). — The 
structures which fill the space of the superior carotid triangle 
rest in a triangular interval bounded internally by the wall of 
the pharynx and part of the lateral wall of the larnyx. Externally 
or behind, the space in which the contents of the superior 
carotid triangle are contained is bounded by the rectus capitis 
anticus major (fig. 292). 

Connections op the Superige Caeotid Triangle with 
SURROUNDING SPACES (see fig. 280, p. 36). — Above, the superior 
carotid triangle communicates under the posterior belly of the 
digastric muscle with the submaxillary space, and with the 
parotid and sub-parotid spaces (fig. 291). Behind and below, 
it is continuous, under the anterior border of the sterno-mastoid, 
with the sterno-mastoid space ; while below and in front it is 
continuous, under the anterior belly of the omo-hyoid, with the 
inferior carotid triangle (fig. 288). 

Thyroid Body or Gland. — In recent years the physiology 
and surgery of the thyroid body have assumed an ever-increas- 
ing degree of importance. It is one of the ductless glands 
and is developed, at an early foetal stage, from the epithelium 
or hypoblast which lines the pharynx. It consists of two 
lateral lobes joined by an isthmus. The isthmus of the gland, 
which crosses the upper two or three tracheal' rings, is de- 
veloped from . the floor of the pharynx ; the foramen csecum 
on the tongue marks the' point at which it arose. The lateral 
lobes of the gland, which the isthmus joins together, spring 
as buds from each side of the pharynx ; the pyriform fossae, 
at each side of the opening of the larynx into the pharynx, 
mark the places from which the lateral lobes sprang. In health 
the isthmus and lateral lobes of the thyroid gland can be only 
obscurely palpated. The upper pole of each lateral lobe pro- 
jects within the superior carotid triangle, but the greater part 
of the gland is situated within the inferior triangles. 

The Isthmus (fig. 289, p. 58) is a flat band of thyroid 
tissue which unites the lower ends of the lateral lobes and lies, 
as a rule, over the second, third, and fourth rings of the 
trachea. The inner margins of the two sterno-hyoid and two 
sterno-thyroid muscles almost cover it. 

1 2 
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Fibrous bands attached above to the cricoid end in the 
fibrous capsule of the isthmus, and especially in the adjacent 
parts of the lateral lobes forming the suspensory ligaments of 
the thyroid ; thus the thyroid body is bound to the larynx 
and trachea and follows their movements. Hence, in sv^rallovs^- 
ing, the thyroid body, if enlarged, can be seen to move with 
the larynx. 

A pyramid of thyroid tissue is frequently, found passing 
from the isthmus towards the hyoid bone, to which it has a 
fibrous attachment. With the pyramid of the thyroid, there is 
usually present a detached slip of the sterno-hyoid (levator 
glandulse thyroidese) , which is attached to the hyoid above and 
ends below on the pyramid and isthmus of the thyroid gland. 

Lateral Lobes. — Bach lateral lobe ends above at an upper 
pole near the oblique line of the thyroid cartilage, and below at 
a thicker rounded pole opposite the fifth or sixth tracheal ring. 
Each lobe has three well-marked surfaces, an anterior or mus- 
cular surface, an outer or carotid, and an inner or laryngeal 
(figs. 289 and 290). 

Surfaces and Eelationships of the Lateral Lobes 
(fig. 290). 

(1) The anterior or muscular surface is covered by the 
sterno-thyroid, sterno-hyoid, omo-hyoid, and anterior border of 
the sterno-mastoid. 

(2) The outer or carotid surface is in contact with the carotid 
sheath, which it overlaps to sorae extent. 

(3) The inner or laryngeal surface is in contact with 
{a) the trachea, {h) the recurrent laryngeal nerve, (c) the 
oesophagus, {d) the cricoid cartilage, (e) part of the thyroid 
cartilage and origin of the inferior constrictor of the pharynx,. 
(/) the external laryngeal nerve. 

The p>osterior border, between the inner and outer surfaces, 
is sharp and prominent, and below rests against the oeso- 
phagus. 

Structure. — Very little can be learned from the naked- 
eye anatomy of the gland. Some of the acini may be seen 
dilated into small cysts containing colloid material. The sub- 
stance of the gland is dark red. The capsule is composed of 
loose tissue in which the veins ramify. 

Blood Supply.— Two arteries reach it on each side, making 
four arteries in all ; sometimes there is a fifth, the thyroidea ima. 



THYEOID BODY 69 

The superior thyroid, a branch of the external carotid, ends on 
each side in the upper and anterior part of the gland and 
isthmns ; the inferior thyroid, a branch of the thyroid axis from 
the first stage of the subclavian artery, supplies the lower and 
posterior aspect of the gland on each side. The blood supply 
is thus seen to be very rich. The thyboidba ima, if present, 
commonly arises from the innominate artery. 

Three pairs of veins drain the thyroid. They rise from the 
venous plexus in the capsule. The superior and middle thy- 
roid veins cross the common carotid artery and end in the 
internal jugular. The inferior thyroid veins form a plexus in 
the loose tissue which lies over the trachea, and pass within 
the thorax to end in the innominate veins. 

Lymphatics. — The lymphatic vessels enter lymph glands 
by the side of the trachea and oesophagvxs. Some also pass with 
the superior thyroid veins to the upper deep cervical glands. 

Nerves. — Nerves reach it on the arteries. They come from 
the superior and middle cervical ganglia. 

Paba-thyboid Bodies. — The thyroid body shoiild be care- 
fully detached and the fibrous bands which fix it to the cricoid 
observed. Care must be taken not to cut away the recurrent 
laryngeal nerves. When the tracheal and outer aspects of the 
gland are examined, one or two small bodies may be seen 
imbedded on the surface among the terminal branches of the 
inferior thyroid artery. These are the para-thyroids, about the 
size of orange seeds and brownish-red in colour. Accessory or 
detached pieces of the thyroid gland resemble them, but are of 
a darker tint. Only microscopic examination can differentiate 
between para-thyroid and accessory thyroid bodies. The para- 
thyroids are most easily found in the newly born. 



DISSECTION VI 

THE STERNO-MASTOID 
AND THE STRUCTURES BENEATH IT 

. The dissection of this region finishes the examination of the 
neck. The carotid triangles and their contents in front of the 
sterno-mastoid, and the posterior triangle and its contents 
behind this muscle, have now been examined. 
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The Stbrno-mastoid as a Sueface-maek. — Under all 
conditions the clinician or surgeon finds the sterno-mastoid 
a useful and reliable guide to the structures of the neck. 
It covers a great number of most important parts. The stu- 
dent cannot fail to notice its oblique position. Below, it lies 
in the anterior half of the neck, above, in the posterior half. 
The tubercles of the cervical transverse processes lie beneath 
it ; above, they are near its anterior border ; below, they are 
near its posterior border. In the line of the tubercles all the 
cervical nerves issue beneath the muscle and enter into the 
formation of the cervical and brachial plexuses (fig. 294, p. 71). 
The great blood-vessels of the upper extremity and of the head 
and neck lie beneath it in its lower half (Plate XLYI). It is 
convenient to have a name to indicate the space beneath it, 
seeing it contains so many important structures. Until a 
better is found it may be called the stbeno-mastoid space. 
It is further convenient to distinguish the upper and lower 
halves of the space. In the upper half the four cervical nerves 
which form the cervical plexus emerge ; it may be called the 
upper sterno-mastoid space ; in the lower, the four cervical 
nerves which enter the brachial plexus appear ; it may be 
called the lower sterno-mastoid space. In the upper part of 
the space lie many of the superior set of deep cervical lymphatic 
glands ; in the lower part, the inferior set of deep cervical lym- 
phatic glands. 

Sterno-mastoid. — The sheath of this muscle (fig. 282, 
p. 42) and its connections have been already examined and 
dissected away. 

Oeigin. — By two heads — sternal and clavicular. They are 
separated by an interval above the inner end of the clavicle. 
The sternal head arises by a rounded tendon from the anterior 
surface of the manubrium sterni. The clavicular head arises 
by muscle fibres from the upper surface of the inner third of 
the clavicle. 

Insbetion. — The sternal fibres are superficial, and are 
inserted to (a) the anterior border and outer surface of the 
mastoid process (sterno-mastoid fibres) ; {h) the outer third of 
the superior curved line (sterno-occipital fibres). 

The clavicular or cleidal fibres are inserted to (a) the outer 
aspect of the mastoid process under the sternal fibres and over 
the splenius (cleido-mastoid fibres) and {b) to the superior curved 
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A, Kight common carotid (cut). B. Eight subclavian. C. Trachea. D. Thyroid 
axis. E. Vagus nerve, crossing subclavian artery, P, Subclavian artery, third 
part. G. Posterior scapular artery, arising from third parL of subclavian. 
H. Supra-scapular artery. I. Superficialis colli artery. K. Posterior belly of 
omo-hyoid. L. Median nerve, branch of brachial plexus. M. Brachial plexus. 
N. Scalenus anticus, with phrenic nerve lying on it. 0. Cervical plexus. 
P. Upper part of internal jugular vein. Q. Upper part of internal carotid artery. 
R. Superior cervical ganglion of syrap)athetic. S. Upper part of vagus nerve. 
T. Superior thyroid artery. V. Hyo-glossus muscle covering lingual artery. 
W. Sublingual gland. X. Genio-hyoid muscle. Y. Mylo-hyoid muscle (turned 
down). Z. Thyroid cartilage. 1. Sternn-hyoid muscle. 2. Omo-hyoid muscle. 
3. Inferior constrictor of pharynx. 4. Cricoid cartilage. 5. Crico-thyroid 
muscle. 6. Thyroid body. 7. Inferior thyroid artery. 8. Sternal origin 
of sterno-mastoid. 9. Clavicular origin of sterno-mastoid. 10. Clavicle. 
11. Trapezius. 12. Scalenus medius. 13. Rectus capitis anticus major. 14. Stylo- 
hyoid: muscle (turned back). 15. Temporal artery. IB. Internal maxillary 
artery. 17. Inferior dental nerve. "8. Lingual branch of fifth nerve. 19. Ex- 
ternal pterygoid muscle. 20. Internal pterygoid muscle. 21. Temporal muscle 
'cut). 22. Zvgomatic arch. 23. Buccinator. 24, Masseter. 25. Middle con- 
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line of the occipital bone (cleido-occipital fibres). The last set 
of fibres may be absent. 

Nerve Supply. — From the spinal accessory (fig. 294), 



Fig. 294. — The njerves beneath the sterno-mastoid. (Hirschfeld and LeveilU.) 




. Posterior auricular artery. 2. Temporal artery. 3. Occipital artery. 4. Glosso-pharyngeal 
nerve. 5,5. Spinal accessory nerve. ,6,6. Pneumo-gastric nerve. 7. Sterno-mastoid (cut), 
8. Facial' artery. 9. Hypoglossal nerve with communication from 2nd cervical nerve. 
10. Lower end of ditto. 11. Superior cervical ganglion of sympathetic. 12. Digastricus, 
is! Third cervical nerve. 14. Superior laryngeal nerve. 15. Internal carotid. 16. Thyro- 
hyoideus. 17- External carotid. 18 Common carotid. 19. Fourth cervical nerve. 20. In- 
ferior constrictor of pharynx. 21. Phrenic nerve on scalenus anticus. 22. Crico-thyroideus. 
23. Middle cervical ganglion. 24. Trachea. 25. Thyroid axis. 26. Recurrent laryngeal nerve. 
27. Subclavian artay. 28. Innominate artery. 29. (Esophagus. 30. Vena cava superior 
(cut). 31. Gangliated cord of sympathetic. 32, Posterior pulmonary plexus. 33. Phrenic 
nerve (cut). 35. CBsophageal plexus. 37. Vena azygos major. 39 Thoracic duct. 11. Tho- 
racic aorta. 43. Great splanchnic nerve. 
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which perforates the clavicular fibres of the muscle, and a 
branch from the second and third cervical nerves, vs^hich joins 
the spinal accessory. 

Action. — If one muscle acts, the right for instance, it flexes 
and rotates the head so that the right ear comes towards the 
sternum. Both muscles acting together bend the head and rteck 
forwards. The right sterno- mastoid, in rotating the head, acts 
with the left splenius ; the left sterno-mastoid with the right 
splenius. 

Blood Supply. — Arteries pass to ' it from the occipital, 
superior thyroid and supra-scapular. 

Contents of the Sterno-Mastoid Space. — The sterno-mastoid 
is now to be raised at its origin and insertion and completely 
removed, care being taken to leave the spinal accessory nerve 
in position. The insertions of the splenius and trachelo-mastoid 
to the mastoid process are also cleaned away (Plate XLIV, p. 14). 
The contents of the space are now to be examined. They are 
classified in the following list : 

(1) Nerves (figs. 293 and 294). 

(a) The anterior divisions of the eight cervical nerves. 
The upper four form the cervical plexus, the lower four pass 
to the brachial plexiis. 

(b) The spinal accessory nerve. 

(c) Vagus. 

(d) The middle and lower cervical ganglia of the sympa- 
thetic. The upper is included in the contents of the superior 
carotid triangle ; it lies beneath the anterior border of the 
muscle. 

(2) Arteries. 

(a) The first two stages of the subclavian artery, and 
branches from these two stages (Plate XL VI, p. 70). 

{b) The common carotid artery (in the lower half of the 
sterno-mastoid space). 

(c) The occipital artery. 

(3) Veins (fig. 291). 

(a) The internal jugular for the greater part of its extent. 

{b) The greater part of the subclavian vein (fig. 285, p. 47). 

(c) The union of the internal jugular and subclavian to form 
the innominate vein. The termination of the anterior jugular 
vein. 

(4) Lymphatics. 
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(a) The upper and lower groups of the deep cervical glands. 

{b) The termination of the thoracic duct on the left side. 

(c) The right lymphatic duct on the right. 

Muscles beneath the stbeno-mastoid. — As the trans- 
verse processes of the cervical vertebrae, from the first to the 
seventh, lie beneath the sterno-mastoid, the muscles attached 
to the anterior or posterior tubercles of these processes, at their 
origins or insertions, also lie beneath the sterno-mastoid and 
form a floor for the space. To the anterior tubercles are 
attached the following muscles : the scalenus anticus (lying 
entirely beneath the sterno-mastoid), the longus coUi, rectus 
capitis anticus major and rectus capitis lateralis. To the pos- 
terior tubercles are attached : the splenius colli, levator anguli 
scapulae, scalenus medius and posticus. The splenius capitis 
is inserted to the mastoid process beneath the sterno-mastoid 
(Plate XLIV, p. 14) ; the posterior belly of the digastric appears 
beneath the anterior border of the sterno-mastoid above ; the 
anterior belly of the omo-hyoid passes beneath, at the junc- 
,tion of the middle and lower thirds of the anterior border of 
the sterno-mastoid (fig. 288). 

Behind its lower part lie also the apex of the lung and pos- 
terior part of the first rib. The contents of the sterno-mastoid 
space are now to be examined in detail. 

Cervical Plexus. — The anterior divisions of the first, second, 
third and fourth cervical nerves unite together and form the 
cervical plexus (fig. 295). The third and fourth nerves are by 
far the larger ; they appear on the grooves of the transverse 
processes of the third and fourth vertebrae. The second is 
small, and comes out above the transverse process of the axis, 
at the outer border of the rectus capitis anticus major. The 
first cervical nerve appears in the sub-parotid space above the 
transverse process of the atlas, and will be examined in more 
detail later. A twig which joins the second will be seen. 
Distinct loops are formed between the second and third nerves 
and between the third and fourth. 

Bbanchbs. (1) Cutaneous. — From the loop between the 
second and third arise the small occipital, great auricular, and 
superficial cervical (fig. 270, p. 11). From the third and fourth 
arise the three descending cervical nerves, supra-sternal, supra- 
clavicular, and supra-acromial (see p. 39). 

(2) Muscular. — From the first cervical and second cervical. 
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fibres pass by the hypoglossal nerve, to the descendens hypo- 
glossi, and by it to the depressors of the hyoid bone (fig. 295). 
From the loop between the first and second nerves, the rectus 
capitis lateralis, rectus capitis anticus major and minor are 
supplied. 

From the loop formed by the second and third nerves, the 
communicans cervicalis passes to the infra-hyoid group of 
muscles. From the same loop arises the nerve to the sterno- 

IG. 295. — DiACiBAM OF THE CERVICAL PLEXUS. ThE aiOTOK EBANCHES ARE 

REPRESENTED BLACK. (From Morris's ' Anatomy J') 
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mastoid (second and third). From the loop formed by the 
third and fourth arise the nerves to the levator anguli scapulae, 
trapezius and scalenus medius muscles (fig. 295). 

(3) Com7mtnicati?ig.~—~Eieicb. of the upper four cervical 
nerves receives a grey ramus from the superior cervical gan- 
glion (fig. 297). 

The first nerve also communicates with the vagus. 

(4) The Phrenic Nerve, the motor nerve of the diaphragm, 
also arises from the cervical plexus. 
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Phrenic Nerve. Oeigin (fig. 294, 21). — Its origin is from 
the fourth cervical, with twigs from the third and filth. Com- 
munications between it and the nerve to the subclavius fre- 
quently exist. 

Course. — The nerve passes downwards from its origin on 
the scalenus anticus and under the sterno-mastoid. It lies behind 
and towards the outer side of the internal jugular vein. In the 
lower part of the neck it crosses the inner border of the scalenus 
anticus and passes downwards between the subclavian vein in 
front and the first stage of the subclavian artery behind. It 
turns round the outer (sometimes inner) side of the internal 
mammary artery. It then enters the thorax between the 
pleura and the innominate vein, and lies at first in the 
superior mediastinum. The thoracic stage of the phrenic 
nerve is described on page 254, Part II. On the left side the 
phrenic nerve enters the thorax, behind the innominate vein, 
and between the left carotid and left subclavian arteries. 

Spinal Accessory. — This nerve has been already traced from 
the sub-parotid space across the upper angle of the superior 
carotid triangle (fig. 291). It passes beneath the sterno- 
mastoid (1| inches below the mastoid process) and emerges at 
the mid-point of the posterior border of that muscle. This 
may be distinguished as its sterno-mastoid stage. It perforates 
the deeper posterior (cleidal) fibres of the muscle and unites 
with a branch from the second and third cervical nerves, and 
supplies the sterno-mastoid. It crosses the occipital part of the 
posterior triangle of the neck (occipital stage), unites with a 
branch from the third and fourth cervical nerves, and ends in 
the trapezius muscle (p. 10, fig. 270). 

Brachial Plexus. — The origin of this plexus and its 
branches have been already examined (p. 51). 

Cervical Stages of the Vagus. — The vagus nerve has been 
already traced from where it leaves the sub-parotid space and 
enters the superior carotid triangle. It lies in the carotid 
sheath, behind and between the internal jugular vein and 
common carotid artery. It leaves the superior carotid triangle, 
and, with the vessels it accompanies, passes beneath the sterno- 
mastoid muscle, until it reaches the root of the neck, when it 
enters the thorax. On the right side it crosses the first stage 
of the subclavian artery as it disappears from the sterno-mas- 
toid space, its recurrent laryngeal branch turning round the 
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artery. It passes behind the commencement of the right 
innominate vein. It then enters the superior mediastinum 
(fig. 294, p. 71). On the left side the relationships of the 
nerve as it enters the superior mediastinum differ from those 
of the right (fig. 293, p. 66). It hes between the left carotid and 
subclavian arteries, and behind the left innominate vein. The 
left phrenic nerve crosses it from without inwards. In the 
superior mediastinum it passes downwards over the left side of 
the arch of the aorta, and its recurrent laryngeal branch turns 
round that vessel, or, to be more strictly accurate, the remnant 
of the ductus arteriosus. 

Cardiac Branches of the Vag-us. — The vagus on each side 
of the neck gives off three cardiac branches, the upper, middle, 
and inferior (fig. 296). They are irregular in origin, and two 
or more may be combined. The upper cardiac branch arises 
from the vagus with the superior laryngeal nerve, or indepen- 
dently from the up^Der part of the trunk (see fig. 293, 17). 
The middle and inferior cardiac branches arise in the middle 
and lower parts of the neck (figs. 298, 294). The cardiac 
branches pass downwards and enter the superior mediastinum. 
The inferior branch on the left side passes to the superficial 
cardiac j)lexus (fig. 393, 2.^), all the others pass to the deep 
plexus. 

Recurrent or Inferior Laryngeal Nerves, — These are the 
motor nerves of the larynx ; the only laryngeal muscles not sup- 
plied by them are the crico-thyroid. They will be found ascend- 
ing in the lateral depression between the oesophagus and the 
trachea (fig. 293, 21). The left nerve arises from the vagus and 
turns round the arch of the aorta below the remnant of the 
ductus arteriosus. Hence, in aneurism of the aortic arch, the 
nerve is compressed and the muscles of the larynx partially 
paralysed. The right nerve turns round the first stage of the 
right sub-clavian artery (fig. 294, 26). 

Branches. — As the nerves ascend in the loose tissue, at 
each side of the cervical stages of the oesophagus and trachea, 
they give off branches to (1) the deep cardiac plexus (fig. 296) ; 
(2) to the trachea ; (3) to the oesophagus. The terminal part 
of each nerve passes amongst branches of the inferior thyroid 
arteries on the laryngeal surface of the lateral lobes of the 
thyroid gland, and enters the larynx behind the inferior horn of 
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the thyroid, lying on the cricoid cartilage. The termination in 
the muscles of the larynx will be seen later. 

Gang-lia of the Cervical Sympathetic. — In the dissection 
of the dorsal and lumbar regions, the ganglia were seen to 

Fig. 296. — Diageam oi? the nerves entering into the eoemation or the 
OABDiAc fLExnsES. (Clark.) 




1. Superior cervical ganglion of the sympathetic. 2. Middle ganglion, 3. Inferior ganglion. 4. Su- 
perior cervical sympathetic cardiac branch. 5. Middle cardiac. 6. Inferior cardiac. 7. First 
dorsal sympathetic ganglion. 8. Second dorsal ganglion, 9. Vagus. 10. Recurrent laryn- 
geal. 11. Superior cervical cardiac branch of vagus. 12. Middle cardiac branch of vagus. 
13. Inferior cardiac branches of vagus. 14. Cardiac branches of left recurrent nerve. 
15. Superficial cardiac plexus and ganglion. 16. Commi^nicating branches between deep and 
superficial plexus. 17. Deep cardiac plexus. 18. Right and, 19. Left coronary plexuses. 

correspond in number with the spinal nerves, each nerve having 
its vertebral ganglion in the sympathetic cord. As there 
are eight spinal nerves in the cervical region, eight cervical 
ganglia might be expected, but there are only three, the inferior. 
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middle, and superior. The upper probably represents four 
ganglia, as it is connected by grey rami communicantes with 
the upper four cervical nerves ; the middle and inferior, two 
■each ; the middle is connected with the fifth and sixth, the 
inferior ganglion, with the seventh and eighth cervical nerves. 

The Inferior Cbbvigal Ganglion (see figs. 293, so, 297) 
is situated above the neck of the first rib and will be seen by 
displacing the terrhination of the jugular vein and first stage of 
the subclavian artery, behind which it lies. The vertebral artery, 
a branch of the subclavian, ascends on its outer side (fig. 301, 
p. 89). Efferent fibres, which reach the upper dorsal vertebral 
ganglia from the four upper dorsal nerves, by the white rami 
communicantes, stream upwards both in front of and behind the 
subclavian artery, and unite the first dorsal ganglion with the 
inferior cervical. The fibres of the sympathetic cord, which 
thus unite the upper dorsal and inferior cervical ganglia, form 
the annidus of Vieussens. Not uncommonly these two ganglia 
are partially fused behind the subclavian artery. The ganglion 
sends outwards grey communicating rami to the seventh and 
eight cervical nerves ; a white ramus may join it from the 
eighth nerve ; it sends inwards a branch (splanchnic or cardiac) 
to join in the deep cardiac plexus (figs. 293, 294). It is con- 
nected with the middle cervical ganglion by the cervical 
sympathetic cord. Vaso-motor fibres pass from it to be dis- 
tributed to the upper extremity and parts of the head and neck 
on the subclavian artery and its ramifications. A large plexus 
passes on the vertebral artery. 

The Middle Cervical Ganglion (see figs. 293, 24, and 
294, 23) is small and may be absent. It is situated on or 
behind the inferior thyroid artery. Two grey communicating 
rami leave it for the fifth and sixth cervical nerves ; the middle 
cardiac branch passes downwards to the deep cardiac plexus. 
The sympathetic cord between the inferior, middle, and superior 
ganglia is composed mostly of fibres streaming from the upper 
dorsal segments of the spinal cord to the head and neck. They 
are the vaso-motor and secretory nerves for the head, and the 
motor nerves for tbe non-striated muscles of the eye and orbit. 
Nerves for the thyroid body leave the middle ganglion on the 
inferior thyroid arteries. 

The Superior Cervical Ganglion is by far the largest 
of the three, but only tbe lower end of it can be seen at present. 



CERVICAL SYMPATHETIC 



79 



Four grey communicating rami pass from it to the upper four 
cervical nerves. The superior cardiac branch passes from the 
ganglion and unites with cardiac branches of the vagus, vv^hich 
arise, in part at least, from the superior and external laryngeal 
branches (fig. 292). 

A plexus has been already traced from the superior ganglion 
to the external carotid artery and all its branches and to the 

Fig. 297. — Diagk.\m of the cervical sympathetic cobd and gXnglia. (Heath.) 
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inter-carotid body. Fibres pass to the thyroid bodj' on the 
superior thyroid artery. 

Nerves for the Heart (figs. 296, 297). — It will be thus 
seen that six cardiac nerves arise on each side of the neck, 
three from the vagus and three from the sympathetic ganglia. 
The superior sympathetic and inferior vagal branches of the 
left side pass in front of the arch of the aorta and end in the 
superficial cardiac plexus (fig. 296) ; all the others pass behind 
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the arch by the side of the trachea and end in the deep cardiac 
plexus. The arrangement of these nerves in the neck is plexi- 
form ; they communicate freely, and their points of origin are 
irregular. 

Lymphatic Structures beneath the Sterno-Mastoid. 
(1) Cervical Stage op theThoeacic Duct. — After com- 
mencing in the abdonaen, where it receives the chyle and 
lymph of the abdomen and lower extremities, the thoracic duct 



Fig. 298. — The cervical stage of the thobacic duct. The clavicle, steeno- 
mastoid, and internal jusnlae vein h.ive been removed to expose it. 
(F. W. Jones.) 
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passes through the posterior and superior mediastinal spaces 
and reaches its terminal stage on the left side of the neck, 
beneath the sterno-mastoid (fig. 298) . 

It should be looked for and found as it enters the left 
innominate vein in the angle between the jugular and sub- 
clavian veins. Here it lies on the scalenus anticus and phrenic 
nerve (fig. 298) . It may contain some blood and be mistaken 
for a vein. As it is followed inwards, it passes behind the 
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jugular vein and left common carotid artery and in front of 
the vertebral artery and vein. It reaches the left side of the 
oesophagus and longus colli muscle, and passes into the superior 
mediastinum behind and to the inner side of the left subclavian 
artery. In the neck the duct makes a hook-like bend behind 
the left common carotid artery and jugular vein to reach its 
termination where it is joined by the efferent vessels of the deep 
cervical glands. 

(2) Eight Lymphatic Duct. — The right lymphatic duct 
receives the lymph of the right side of the head and neck, the 
right arm and right side of the thorax. It enters the outer 
end of the right innominate vein in the angle between the 
jugular and subclavian veins, but it is closely surrounded by 
connective and glandular tissue, and is difficult to display 
satisfactorily. 

(3) Cervical Lymphatic Glands (fig. 284, p. 45). — The 
majority of the deep cervical glands lie beneath the sterno- 
mastoid. Some were seen in the superior carotid, subclavian, 
and occipital triangles. One which receives the lymph of the 
larynx will be found on the posterior part of the thyro-hyoid 
membrane. Others will be found by the side of the oesophagus 
and trachea (para-tracheal) continuous with the bronchial 
group of glands and those of the superior mediastinum. The 
para-tracheal glands receive efferent vessels from the thorax, 
trachea, oesophagus, larynx, and thyroid gland. 

Internal Jugular Vein. Couese. — The internal jugular 
vein commences in the jugular foramen where it receives the 
intra-cranial blood. The first stage lies in the sub-parotid 
space (p. 195, fig. 369). 

It then enters the superior carotid triangle (fig. 291, p. 61) 
and gradually passes beneath the sterno-mastoid ; it lies 
beneath the lower two -thirds of that muscle in the natural 
position of the parts ; it joins with the subclavian vein to form 
the innominate behind the inner end of the clavicle. 

Relations. — It is contained in the outer compartment of 
the carotid sheath, the carotid artery lying at its inner side, 
the vagus nerve behind and to its inner side. The spinal 
accessory crosses its commencement (fig. 291, p. 61). Behind 
it lie the anterior tubercles of the transverse processes and 
the muscles attached to them (see p. 73). Below, it lies in 
front of the first stage of the subclavian artery, and the branches 

HI. G 
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which arise from that stage (Plate XL VI, p. 70), the inner 
part of the scalenus anticus and phrenic nerve. On the left 
side the thoracic duct passes behind it. The deep cervical 
glands are clustered over it, and, vfheii diseased, become 
adherent to it. 

Teibutaribs. — ^The temporo-facial, pharyngeal, lingual, 
superior and middle thyroid veins, vi^hich have already been 
examined (p. 63). 

Subclavian Vein. Cotjesb.— The subclavian vein is much 
shorter than the artery, being little more than an inch in 
length. It is the inward continuation of the axillary vein, 
commencing behind and below the clavicle at the outer border 
of the first rib. It ends behind the inner end of the clavicle 
by joining the internal jugular to form the innominate vein 
(fig. 285, p. 47). 

Eelations. — The subclavian vein lies in a groove on the 
upper surface of the first rib and in front of the insertion of 
the scalenus anticus (Plate XL VI, p. 70). The phrenic 
nerve passes behind its junction with the jugular vein. The 
second and third stages of the subclavian artery lie behind it 
and at rather a higher level. It lies almost completely be- 
hind the clavicle and subclavius muscle. 

Tributaries. — The external jugular vein joins it usually at 
the posterior border of the sterno-mastoid. Through this tribu- 
tary it receives the blood of the anterior jugular, transverse 
■cervical, and supra-scapular veins. 

Innominate Veins. — The two innominate veins lie in the 
superior mediastinum ; they commence, however, in the neck, 
behind the inner extremities of the clavicles. They unite to 
form the superior vena cava. Each receives two tributaries 
from the neck, the vertebral and inferior thyroid veins. 

All the veins of the neck are now to be cleared away. 

Scalenus Anticus. Eelationships. — The scalenus anticus 
(figs. 298, 299, 301), which has a grea.t number of important 
relationships, lies beneath the sterno-mastoid. At its inser- 
tion to the first rib it passes in front of the subclavian artery, 
dividing that vessel into three stages (fig. 300, p. 88). The 
second stage of the artery lies behind the muscle, the terminal 
part of the subclavian vein lies in front of it. The phrenic 
nerve descends on its anterior surface, the thoracic duct bends 
■outwards on the left muscle (fig. 298). The internal jugular 
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vein descfends along its origin and on its inner border (Plate 
XL VI, p. 70). 

When a finger is passed downwards along its outer border 
the scalene tubercle of the first rib is recognised. This is a 
valuable guide to the surgeon when operating ; from it he can 
determine the position and nature of the surrounding vessels. 
At the lower part of the origin of the muscle the anterior 
tubercle of the transverse process of the sixth cervical vertebra 
is greatly enlarged. It lies behind the carotid artery, which 

Fig. 299. — Vertical section at the junction of neck and thokax to show the 
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may be compressed against it, and hence is known as the 
carotid tubercle. 

Between the inner border of the scalenus anticus and the 
outer border of the longus colli muscle, there is a triangular 
interval containing the first stage of the vertebral artery. The 
first stage of the subclavian artery forms a base for this, the 
vertebral triangle (fig. 301). 

At its insertion, the deep surface of the scalenus anticus is 
in contact with the apical fibrous dome (Sibson's fascia) of 
the thorax and apical pleura (fig. 299). Fibres of the muscle 
frequently end in the fibrous tissue over the apical part of the 
pleura. Behind the scalenus anticus the nerves of the brachial 
plexus emerge (Plate XLVI, p. 70). 

G 2 
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Origin.— From the anterior tubercles of the transverse 
processes of the cervical vertebrae from the 3rd to the 6th 
(fig- 301). 

Insertion. — By tendinous fibres to the scalene tubercle 
and upper surface of the first rib, betvs^een the grooves for the 
subclavian vessels. 

Kebve Supply. — From the 4th and 5th cervical nerves 
(fig. 295, p. 74). 

Action. — It belongs to the intercostal series of muscles, 
both motphologically and physiologically. If the neck is fixed 
it elevates the first rib ; but, as is commonly the case, it acts 
from the first rib, flexing the neck laterally and balancing the 
head. 

Scalenus Medius (fig. 383, p. 222). Origin.— From the 
posterior tubercles of the transverse processes of all the cervical 
vertebrae except the first. . \\ 

Insertion. — To the rough upper surface and ridge of the 
first rib betvs^een the groove for,, the subclavian artery in front 
and the tuberosity behind (fi^.''299). 

Nerve Supply. — From the 3rd and 4th cervical nerves. 

Action. — The action is similar to that of the scalenus 
anticus. 

The nerves to the rhomboids and serratus magnus perforate 
the muscle ; the nerves of >the brachial plexus appear in front 
of it (Plate XL VI, p. 70). Its origin lies beneath the 
sterno-mastoid ; its insertion beneath the trapezius ; its middle 
part helps to form the floor of the posterior triangle. 

Scalenus Posticus. — This is really that part of the scalenus 
medius which is inserted to the second rib (fig. 299). It rises 
with the scalenus medius from the lower two or three transverse 
processes, and is inserted to the second rib near its angle. 

Orig-in of the Arteries of the Head and Neck. — The 
innominate artery is the first great trunk of the arch of 
the aorta. It ascends obliquely in the superior mediastinum 
on the right side of the trachea and, at a point which is marked 
on the surface by the sterno-clavicular joint, divides into right 
common carotid and right subclavian arteries. Its point of 
origin is in front of the trachea ; at its point of bifurcation it 
lies on the right side of the trachea. 

The left common carotid is the second arterial trunk of 
the aortic arch. It also ascends in the superior mediastinum. 
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passing from the anterior aspect to the left side of the trachea. 
Its point of entrance into the neck is marked on the surface of 
the body by the left sterno-clavicular joint. 

The LEFT SUBCLAVIAN AETBBY IS the last of the three 
great branches of the aortic arch. It rises in the superior 
mediastinum ; it passes upwards and enters the neck behind 
the left common carotid artery. 

From their points of entrance in the neck the courses of 
the arteries of the left and right side correspond. 

Common Carotid Artery. Couesb. — The course of the 
common carotid artery, which supplies the main parts of the 
head, neck and brain with blood, is indicated on the neck by a 
line drawn from the sterno-clavidular joint to a point midway 
between the ascending ramus of the jaw and mastoid process. 
The point of bifurcation into internal and external carotid 
arteries lies at the level of the thyro-hyoid membrane. The 
artery is placed (1) beneath the anterior border of the sterno- 
mastoid, gradually emerging to lie (2) in the superior carotid 
triangle (fig. 292, p. 64). The common carotid artery com- 
mences in front of the subclavian. It gives off no branches 
except its terminal divisions. 

Eelationships. — The artery occupies the inner compart- 
ment of the carotid sheath, the jugular vein being to its outer side, 
and the vagus nerve behind and to its outer side. It occupies 
a triangular interval between the trachea, lateral lobe of the 
thyroid and pharynx internally and the cervical transverse 
processes behind (figs. 282 and 290). 

The artery (fig. 282, p. 42) lies in front of the anterior 
tubercles of the transverse processes of the neck and the 
muscles attached to those processes (rectus capitis anticus 
major and longus colli). The anterior tubercle of the 6th 
vertebra forms the carotid tubercle ; against it the artery may 
be compressed beneath the sterno-mastoid. The cervical part 
of the sympathetic cord descends behind the carotid sheath ; 
the inferior thyroid artery ascends behind it ; the recurrent 
laryngeal nerve lies at its inner side below (fig. 289, p. 58). 
The anterior belly of the omo-hyoid crosses it at the level of 
the cricoid cartilage. 

Subclavian Artery (fig. 300). — The subclavian arteries are 
the arterial trunks for the upper extremities, but as they cross 
the neck on the apex of the lung (fig. 299) they also give off a 
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number of important branches for the thorax, thyroid gland, 
shoulders, lower parts of the neck, and brain. 

Origin. — The right artery arises as one of the terminal 
branches of the innominate artery, its commencement being 
covered by the right commoh carotid. ' The left arises in the 
superior mediastinum from the arch of the aorta. 

Course (fig. 300).— Its position on each side of the neck is 
indicated on the surface by a curved Hne dravs'n from the inner 
end to the middle point of the clavicle ; the curve rises half an 
inch above the level of the clavicle, behind the clavicular head 
of the sterno-mastoid. Its relationship to the clavicle depends 
on the position of the shoulder. If the arm is raised, the 
clavicle rises above the level of the artery. The artery becomes 
the axillary at the outer border of the first rib ; here it passes 
into the apex of the axilla behind the clavicle. 

Stages. — The scalenus anticus divides it into three stages : 
the first lies internal to the muscle, the second behind it, the 
third external to it (fig. 300). 

Eblationships. (1) To Muscles.— The first and second 
stages lie behind the sterno-mastoid ; the second is also behind 
the scalenus anticus. The third stage hes beyond the sterno- 
mastoid and has been examined in the subclavian triangle. 
The longus colli is placed behind the commencement of the 
first stage ; the scalenus medius behind the third. 

(2) To Veins. — The internal jugular descends in front of the 
first stage and there unites with the subclavian to form the 
innominate vein (Plate XL VI, p. 70). The subclavian vein Hes 
in front of and below the third stage of the artery ; it is separated 
from the second stage by the scalenus anticus. The external 
jugular vein, v/ith its tributaries from the posterior and anterior 
triangles of the neck, crosses the third stage of the artery. The 
vertebral vein passes downwards in front of the first stage. 

(3) To Nerves. — The first stage is crossed by the phrenic ; 
on the right side the vagus crosses it ; on the left the nerve 
descends between the left common carotid and first stage of the 
artery. The annulus of Vieussens surrounds the first stage ; 
the inferior cervical and first dorsal ganglia lying behind it. 
The nerve to the subclavius crosses the third stage ; the inferior 
trunk of the brachial plexus lies behind it ; the middle trunk is 
situated above it. 

(4) To Lung, Pleura, and Apical Fibrous 'Dome. — The sub- 
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clavian artery in its first and second stages grooves the inner 
and anterior surf ace of the apex of the lung (fig. 299, p. 83). It 
is separated from the lung by the apical pleura and the fibrous 
dome of tissue which covers it. The third stage of the artery 
is separated from the pleura by the first rib. 

(5) To Lymphatic Structures. — The thoracic duct ascends 
behind the intra- thoracic stage of the left subclavian ; in the 
neck, the duct arches outwards above the artery. The inferior 
group of deep cervical glands lies above and in front of it. 

Branches of the Subclavian Artery. 

(1) Inferior Thyroid. 1 



(2) Transverse Cervical. V Thyroid Axis. 

(3) Suprascapular. j 

(4) Internal Mammary. 

(5) Vertebral. 



First Stage. 



(6) Superior Intercostal. ] Costo-cervical ] _, ^ _ 

(7) Deep Cervical. } Trunk. | ^^^^^^^ ^*^g^- 

(8) Posterior Scapular. (Occasionally.) Third Stage. 
Thyroid Axis (fig. 300). — This short trunk arises from the 

first stage behind the commencement of the innominate vein, 
and divides into the following three arteries : the inferior 
thyroid, the suprascapular and transverse cervical. One or 
other of these arteries may spring directly from the main 
trunk. 

Inferior Thyroid Artery. — The inferior thyroid artery 
ascends behind the carotid sheath and loops inwards and 
downwards to reach the side of the trachea. There it supplies 
(a) oesophageal branches, (b) tracheal branches, (c) laryngeal 
branches, (d) terminal branches to the lower and posterior 
aspects of the thyroid gland. Its terminal branches surround 
the inferior laryngeal nerves, the laryngeal branches accom- 
panying the nerve to the larynx. The artery is looped to allow 
for the movements of the larynx and trachea. 

Ascending" Cervical Artery. — Besides these smaller branches, 
the inferior thyroid, as it passes behind the carotid sheath, gives 
off the ascending cervical artery (Plate XL VI, p. 70). This 
ascends between the attachments of the muscles to the anterior 
tubercles of the cervical transverse processes. Its terminal 
twigs anastomose with the branches of tke occipital and deep 
cervical arteries. The deep cervical artery passes up on the 
dorsal aspect of the vertebrse (fig. 884, p. 225). Both give off 
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spinal branches which anastomose with the vertebral and end 
in the spinal canal and cord. 

Suprascapular Artery (fig. 271, page 13). — The supra- 
scapular arises from the thyroid axis and passes outwards under 

Fig. 300. — Diagram of the stages and bkanohes of the kight subclavian 
ARTEKY. {F. W. Jones.) 



costo-cerv. ( \y<di'A'i 
trunk 



trans, cerv. 




the sterno-mastoid and behind the clavicle. It crosses the sub- 
clavian triangle to reach the scapula (Plate XL VI, p. 70). 

Transverse Cervical Artery. — This trunk has been already 
examined (fig. 271, p. 13). It arises from the thyroid axis, 
and crosses in front of the scalenus anticus and phrenic nerve to 
the posterior triangle of the neck. It ends at the anterior 
border of the levator anguli scapulge by dividing into posterior 
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scapular and superficial cervical (see pages 12, 13, 14). The 
posterior scapular may arise separately from the third stage of 
the artery. 

Internal Mammary Artery. — This artery has a very 
short cervical stage (fig. 300). It passes downvs^ards between 

Fig. 301. — The eoundaeies of the vektebkal triangle and its contents. 
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the innominate vein and sternal end of the first rib in front 
and the pleura behind. It is distributed to the walls of the 
thorax and abdomen. 

Vertebral Artery. — This artery passes through a tortuous 
course to reach the brain. It will be examined more minutely 
at a later stage of the dissection (fig. 384, p. 225). Its first 
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stage (fig. 301) lies in a triangle bounded externally by the 
scalenus anticus and internally by the longus colli ; the first 
stage of the subclavian artery forms the base of the triangle. 
The artery enters the vertebral canal (its second stage) below 
che carotid tubercle on the sixth transverse process. The 
terminal part of the jugular vein lies in front of the vertebral. 

Costo-cervical Trunk. — This artery arises from the sub- 
clavian behind the scalenus anticus. It passes backwards against 
the neck of the first rib and divides into the superior intercostal, 
which descends in front of the neck of the rib, and the deep 
cervical, which passes backwards between the neck of the first 
rib and the transverse process of the last cervical vertebra (figs. 
300, 301). 

The SUPEEIOB INTERCOSTAL ARTERY ends m the first two 
intercostal spaces. 

The DEEP CERVICAL ARTERY ascends beneath the complexus 
and anastomoses with the occipital and vertebral arteries in 
the sub-occipital triangle (fig. 273, p. 20). 

Deep Stag-e of the Occipital Artery. — The distribution of 
the occipital artery on the scalp has been already examined 
(fig. 273, p. 20). It arises from the external carotid beneath 
the posterior belly of the digastric and at first lies in the superior 
carotid triangle. Passing backwards under cover of that 
muscle, it enters its deep stage and grooves the occipital bone 
internal to the digastric fossa. It proceeds upwards and back- 
wards on the insertion of the superior oblique and complexus 
muscles. The mastoid process and the three muscles which 
end on it — the sterno-mastoid, splenius capitis, and trachelo- 
mastoid — lie superficial to the artery (fig. 305, p. 100). It 
supplies branches to the sterno-mastoid and muscles inserted 
to the mastoid process. 

Mastoid Artery. — The small mastoid artery, which enters 
by the mastoid foramen to supply the meninges, is a branch of 
the deep stage. 

Princeps Cbrvicis (fig. 273, p. 20).— This is an artery of 
considerable size which ' arises from the deep stage as the 
occipital artery passes along the superior oblique muscle. It 
supplies the muscles covering the sub-occipital triangle, and 
ends in the triangle by anastomosing with the vertebral and 
deep cervical arteries. 
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DISSECTION VII 

DISSECTION OF THE SCALP, 
EXPOSURE AND REMOVAL OF THE BRAIN 

Surface Marking's of the Head. — Before ever putting a 
knife to this part the student must sit down and, with a skull 
beside him, make out on the head the various points which 
guide a surgeon to the important structures which lie deep in 
the head. None are more important than the four corners of 
the parietal bone (fig. 302). The anterior inferior angle (the 
pterion) lies 1^ inches behind and ^ inch above the level of 
the fronto-malar suture ; at this point the anterior division of 
the middle meningeal artery passes upwards, grooving the 
inner surface of the parietal, and is liable to be torn in fractures 
of the temporal region of the skull. Beneath the pterion, at the 
Sylvian point, the three limbs of the fissure of Sylvius meet 
(fig. 302) . Under the posterior inferior angle of the parietal (the 
asterion), a point often required for operation, lies the convexity 
of the lateral sinus. The asterion may be indicated thus : draw 
a line from the lambda, the posterior superior angle of the 
parietal, to the lower border of the auditory meatus ; the 
junction of the lower and middle thirds of this line lies over the 
asterion. The lambda can, as a rule, be distinctly felt through 
the scalp ; it lies between 2^ and 3 inches above the external 
occipital protuberance. Half an inch in front of the lambda 
is the parieto-occipital fissure, the meeting-point between 
the occipital and parietal lobes of the brain (fig. 302). The 
anterior superior angle, the bregma, if it cannot be felt, may be 
indicated by drawing a line across the crown from the front 
of one meatus to the front of the other ; such a line crosses the 
anterior end of the sagittal suture at the bregma. The bregma 
marks a point over the frontal lobe of the brain 2 inches in front 
of the upper end of the fissure of Rolando, which separates the 
frontal from the parietal lobe. 

The PAKIETAL EMINENCE can be distinctly felt ; the 
Sylvian fissure terminates about | in. below it. Behind and 
below the eminence is situated the angular gyrus of the 
parietal lobe, in which the ' word-seeing ' centre is situated. 
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Position of the Venous Sinuses.— The position of the 
great venous channels within the skull may be easily remem- 
bered. The superior longitudinal sinus commences in the 
middle line of the forehead above the root of the nose and 
runs backvs^ards in the middle line under the frontal, parietal, 

Fia. 302. — The chiet subface maekings or the head. (F. W. 
mid-point 
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and occipital bones to terminate beneath, or slightly above, the 
external occipital protuberance (inion) by joining either the 
right or left lateral sinus. The lateral sinus, starting from the 
inion, runs transversely outwards to the asterion, where it 
turns downwards beneath the mastoid, about | inch behind the 
meatus (fig. 302). 



TO EXPOSE THE FISSUEE OF EOLANDO 93 

The Lower Limits of the Brain.— Since the lateral sinus 
projects inwards between the cerebrum above and cerebellum 
below, any opening made above that simis, the superficial 
markings of which have just been given, will expose the 
posterior part of the cerebrum, while below that line, covered 
by the insertions of the neck muscles, will be found tbe cere- 
bellum. Between the ear and the eye, the lower limit of the 
cerebrum — at this part, the temporal lobe — is marked by the 
upper border of the posterior two thirds of the zygoma ; below 
that line lies the zygomatic fossa (fig. 302). On the forehead 
the lower limit of the brain cannot be easily indicated. The 
frontal lobes rest on the thin roofs of the orbits, but the 
development of the frontal sinuses and the supra-orbital ridges 
over the anterior parts of the orbital roofs prevent the lower 
border of the frontal lobes from coming to the surface 
(Plate XLYII, p. 98). A line drawn from the pterion of one side 
to the pterion of the opposite side, above the eyebrows, will 
sufficiently indicate the lower limit of the brain on the forehead 
and temples. 

How to Expose the Fissure of Rolando. — Before proceeding 
to the regular dissection of the scalp, the student may obtain a 
clearer idea of the various structures which cover and protect 
the brain by exposing, as the surgeon has frequently to do, 
a part of the fissure of Rolando. This fissure descends on the 
surface of the brain near the hinder limit of the cortex in which 
the motor areas are situated. The position of the fissure is 
indicated thus (fig. 302) : its upper end {upper Bolandic point) 
is found on the sagittal suture by measuring the distance along 
the crown of the head from the nasion (fronto-nasal suture) to 
the inion (external occipital protuberance) ; half an inch behind 
the mid-point of this line (about 2 inches behind the bregma) 
lies the upper end of the fissure. Below, the fissure ends near 
the lower border of the parietal bone and 1^ inches behind the 
pterion. 

Mark out this line on the side of the head ; it should run 
downwards and forwards at an angle of about 70° with the 
sagittal suture (fig. 302). Beneath the middle third of this line, 
in front of it and to a small extent behind it, lie the centres for 
movements of the arm, hand and fingers. It is this area of 
cortex which should now be exposed. 

Make a horse-shoe mcision, two inches wide from heel to 
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heel, right down to the bone over the middle third of the 
Eolandic Hne, with the heel parts of the incision below and its 
convexity above. 

The Layers of the Scalp (fig. 303). — As the flap is raised, 
a thin membranous layer will be observed to adhere closely to 
the bone, from which it has to be peeled off. It is really the 
periosteum of the bone (fig. 303), but on the cranial vault the 
periosteum receives the name of pericranium. The peri- 
cranium contains the nutrient vessels for the superficial lamellae' 
of the skull ; hence, if the membrane is scraped away during 
life, the outer lamellae die. 

The scalp is composed mainly of three layers closely imited 
together (fig. 303) : the first is the skin proper, the second 
represents the subcutaneous tissue, here composed of pellicles 
of fatty tissue matted together by fibrous bands ; it can be seen 
to contain the hair-roots, sebaceous glands (which may become 
closed and dilated into large cysts) and the vessels and nerves 
which supply the scalp ; the third layer is the epicranial 
aponeurosis, representing the platysma layer of muscle of the 
face and neck. These three layers, which are firmly bound 
together, are attached to the pericranium by a fourth layer (sub- 
aponeurotic) of extremely lax connective tissue which permits 
free movement of the scalp, and offers free scope for the spread 
of pus or blood. 

Thus the flap, which has been raised to expose the bone, 
contains the following five layers : 

(1) Skin. ' 

(2) Sub-cutaneous tissue. I Compose the movable scalp. 

(3) Epicranial aponeurosis. J 

(4) Sub-aponeurotic layer. 
(6) Pericranium. 

With a trephine, or better still with a chisel and mallet, 
remove the piece of parietal bone beneath the flap. Notice 
its outer and inner tables, with the cancellous tissue (diploe) 
between, containing the diploic veins (fig. 303). The rough 
outer surface of the ditj-a mater is exposed when the bone 
is removed (fig. 303). It is rough because its oviter layer 
sends fibres and vascular twigs into the bone, and serves as 
a periosteum. When a window is made in the dura mater, 
the cortex of the brain, covered by the arachnoid memhrane, 
is exposed (fig. 303). The inner surface of the dura mater 
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is perfectly smooth, so is "the outer surface of the arachnoid, 
for each is covered by tesselated endothelium ; the space 
between the two membranes is the subdural. In life there 
is no actual space ; the membranes are in contact, just as 
are the parietal and visceral layers of the pleura, to which the 
inner layer of the dura mater and outer of the arachnoid 
correspond. 

Fig. 303. — A section of the scalp, sagittal sutube, longitudinal sinus, 
FALX cEEEBEi, AND MENINGES. {Diagrammatic.) 
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The arachnoid will be seen to be bound to the cortex by 
lax, fine connective tissue. This tissue makes up the third 
and deepest of the cerebral meninges or coverings— the jpia 
mater. The spaces beneath the arachnoid (sub- arachnoid), 
amidst the fibres of the pia mater, contain cerebro-spinal fluid. 
In the pia mater ramify also the vessels which nourish the 
cortex ; hence, if it be stripped off, the cortex beneath dies. 

Through the opening thus made in the membranes, running 
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from above downwards, should be seen the fissure of Eolando, 
with the ascending frontal convolution in front of it, and the 
ascending parietal behind it (see fig. 440, p. 319). An incision 
will show that the grey cortex is only about an eighth of an inch 
deep. If it be suitably stimulated in life, definite movements 
are obtained in the arm, according to the part excited. 

Having thus gained a knowledge of the main structures 
covering the brain, the student should now dissect each of 
them in detail. 

Dissection of the Scalp, Incisions. — An incision has 
already been made across the crown from ear to ear. Another 
is made from the root of the nose to the external occipital pro- 
tuberance. The scalp is thus divided into four segments, two 
frontal and two occipital, or, more correctly, parieto-occipital. 
The frontal segments are to be dissected first. 

The Frontal Seg-ments of the Scalp. — Dissection is com- 
menced at the upper angle of the frontal flap. The angle 
should be dissected up, right down to the bone, and the five 
strata of the scalp, enumerated above, recognised. Each layer 
should then be dissected off, down to the base of the flap, 
which is situated above the orbit and zygoma. 

As the student throws the skin off the forehead, he should 
remember that the surgeon has occasionly to raise from it flaps 
which are turned down to supply deficiencies on the nose or 
face. Such a flap may be raised from the forehead, with its 
base above the inner angle of the orbit, so as to contain the 
frontal artery, a branch of the ophthalmic, which emerges from 
the orbit near its inner angle (fig. 304). The artery assists in 
supplying the frontal segment of the scalp. The frontal vein 
is commonly larger than the artery, and although it sends com- 
municating branches to the upper ophthalmic vein within the 
orbit, its main part passes down between the eye and nose, and 
forms the commencement of the facial vein. During hard work 
this vein becomes prominent in the forehead. The supra- 
trochlear nerve, which accompanies the frontal artery, is com- 
monly of small size and not easily found. It must be looked 
for beneath the frontalis muscle as it emerges from the orbit, 
but as it is followed upwards it is seen to gradually perforate 
the rauscle, and lie in the sub-cutaneous tissue of the scalp. 

The sub-cutaneous tissue of the forehead carries no fat, 
but above the forehead, where it contains the hair-roots, it 



PEONTALIS MUSCLE 



97 



becomes dense and firmly adherent to the skin and the epi- 
cranial aponeurosis, which is deep to it. 

Frontalis Muscle (fig. 321, p. 128).— The student will find 
the cause of the lines and wrinkles of the forehead in the 
underlying frontalis muscle — one of the muscles of expression. 
After the mxiscular layer passes under the hair, it becomes- 
transformed to a fibrous sheet — the epicranial aponeurosis. 
By acting on the aponeurosis it may pull the scalp forwards,, 
but more commonly it uses the aponeurosis as a fixed basis, 
and pulls the eyebrows upwards, wrinkling the skin of the 
forehead. The occipitalis is attached to the posterior end of 

Fig. 304. — The vessels and nerves of the FKONTAii segments of the scalp. 
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the epicranial aponeurosis and acts as the opponent of the 
frontalis. The frontalis muscle will be observed to end in the 
skin above the orbit and in the circular fibres of the orbicularis 
palpebrarum. Its inner fibres pass downwards on the bridge of 
the nose, and end, in an aponeurosis over the nasal bones and in 
the skin. These fibres are distinguished as the pyramidalis 
71 a si. 

CorrugatOF Supereilii (fig. 322, p. 130). — The vertical lines 
or folds between the eyebrows are caused by the corrugator 
supereilii, a slip of muscle which lies beneath the frontalis and 
orbicularis. It takes its origin from the frontal bone, at the 
inner end of the superciliary ridge (Plate XL\'II, p. 98), and 
III. • H 
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passes upwards and outwards to end in the skin and muscle 
beneath the eyebrow and over the superciHary ridge. 

Temporal Branches of Facial Nerve (see fig. 326, p. 135). — 
The muscles of the forehead are supplied from the facial nerve 
by numerous temporal branches, which may now be found in 
the superficial tissue over the anterior half of the zygoma. 

The Nerves of the Frontal Seg-ments of the Scalp.— The 
incision which the student drew across the crown from ear 
to ear separates two nerve areas. The frontal segments of 
the scalp are supplied from the fifth pair of cranial nerves, 
the occipital segments from the second and also slightly from 
the third pair of spinal nerves. All three divisions of the fifth 
nerve take a part in supplying each frontal segment. 

Branches from the First Division of the Fifth Nerve. — 
The first division contributes three branches, the supra- 
trochlear, the supra-orbital, and terminal twigs of the lachrymal 
(fig. 804) . Of these the supra-orbital is by far the largest, and 
both it and the supra-trochlear may require division when they 
are the seats of intractable neuralgic pains. The supra-orbital 
nerve is found emerging froih the roof of the orbit at the 
junction of the inner and middle thirds, the spot being, as a 
rule, easily recognised by the notch in which the nerve lies. 
To see it at the point of emergence, the orbicularis and frontalis 
muscles must be cut through. The nerve divides into a larger 
outer and a smaller inner branch, which perforate the frontalis 
muscle as they pass upwards to reach the upper limits of the 
frontal segments. The point at which the supra-trochlear nerve 
must be sought for has already been mentioned. Afterwards, 
when the roof of the orbit is removed, the supra-orbital and supra- 
trochlear nerves will be seen to be the terminal branches of the 
frontal nerve, a branch of the first division of the fifth (fig. 
335, p. 150). The lachrymal nerve also will be found then, and 
its terminal twigs more easily traced into the skin at the upper 
and outer angle of the orbit than they can be at the present 
stage of dissection. 

Branch from the Second Division of the Fifth (fig. 304).— 
The second division of the fifth only contributes a minute 
twig, the temporal branch of the temporo-malar, to the frontal 
segment of the scalp. If the subcutaneous tissue is raised 
from behind the external angular process by the handle of the 
scalpel, the temporal nerve will be found escaping through the 
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deep temporal fascia. The foramen by which it leaves the 
outer wall of the orbit and passes into the temporal fossa should 
be examined in the dried skull. 

Branch from the Third Division, —The auriculo-temporal 
nerve (fig. 304) is the contribution from the third division of the 
fifth to the sensory supply of the frontal segment. The nerve 
will be found crossing the base of the zygoma in front of the 
ear, beneath and behind the superficial temporal, vessels. It 
sends a branch to the helix and tragus of the ear and passes up on 
the temple to supply a narrow strip of skin above' and in front 
of the ear. 

Vessels of the Frontal Segment of the Scalp. — The blood 
supply of the frontal segment comes from two sources — the 
ophthalmic artery within the orbit (fig. 304), and the superficial 
temporal artery, a terminal branch of the external carotid 
(fig. 305). The ophthalmic artery gives off the following 
branches : 

{a) Ihe frontal, already mentioned. 

(6) The supra-orbital, found with the corresponding nerve. 

(c) Minute branches of the lachrymal to the skin over the 
Tipper and outer angle of the orbit. 

The superficial temporal, from the external carotid, is found 
crossing the base of the zygoma in front of the ear, and after 
passing upwards for about an inch, it divides into a small 
posterior branch and a large anterior which, in old people and 
brain-workers, comes prominently into view as it winds for- 
wards on the temple (fig. 305). It lies in the superficial fascia 
beneath the skin. 

Veins. — The blood of the forehead flows mostly into the 
frontal vein which conducts it to the facial (fig. 307). Near 
the supra-orbital notch the frontal diploic vein will be seen to 
emerge and join the supra-orbital vein. Through this tributary 
it receives blood from the frontal sinus, and when that sinus 
contains pus, the diploic vein may become a channel for the 
spread of infection through the frontal bone. The supra-orbital 
vein communicates with the ophthalmic and ends mostly in 
the frontal vein. The superficial temporal vein joins with 
the internal maxillary veins in the parotid gland to form the 
temporo-maxillary. 

Superficial Covering's of the Temporal Reg-ion.— The 
temporal region becomes more and more frequently the site of 

II 2 
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operation, and hence it is important that the student should make 
himself familiar with the coverings of this region and their cor- 
respondence with the layers of the scalp (fig. 306). The skin 
and subcutaneous tissue of the scalp become thinner as they 
are traced downwards into the corresponding structures of the 
temporal region. The only vessels of importance in this region 

Fig. 305. — The aeteeies of the scalp and face. {After Merkel.) 




sub-mental , 



are the superficial temporal, and they lie in the superficial 
fascia (fig. 306), When the epicranial aponeurosis is traced 
downwards from the crown, it is seen to be adherent to the 
temporal ridges and then to form a deep layer of the superficial 
fascia in the temporal region, becoming adherent to the zygoma 
below. When the pericranium is traced downwards, it will be 
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found to become intimately adherent to the upper Hne of the 
temporal ridge, at which it appears to divide into superficial and 
deep layers (fig. 306). The superficial layer, which is extremely 
dense and strong, passes over the temporal muscle to end 
below at the upper border of the zygoma and malar, thus 
roofing over the temporal fossa. It divides as it approaches 



Fig. 306. — Structckes in the tempoeal eossa divided in e-vposing the 
temporal lobe. 
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the zygoma, and is attached to both the inner and outer borders 
of that process. The thin deep layer passes beneath the muscle 
and serves as the periosteum of the bones which -form the 
floor of the temporal fossa. A window should be made in the 
deep temporal fascia, and the muscle fibres pushed aside until 
the depth of the temporal fossa is seen (fig. 306). The student 
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will have thus obtained a mental picture of the various struc- 
tures covering the cranium in this region. 

Lymphatics of the SCalp. — The lymphatics of the frontal 
segment x^ass with the facial veins to the group of glands over 
the submaxillary salivary gland and along the course of the 

Pig. 307. — Veins and lymphatic glands of the scalp and face. (F. W. Jones. 




superficial temporal vein to the lymphatic glands lying over 
the parotid (fig. 307). The student will not be able to dis- 
tinguish the lymph vessels with the naked eye, but afterwards 
he will find clinical evidence of their termination in the two 
groups of glands named. 
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Dissection of the Parieto-occipital Segments of the 
Scalp. — In order to examine the structures in the parieto- 
occipital segments of the scalp, the head and neck must be 
raised and propped up by blocks. The arteries and nerves 
which enter these segments of the scalp have been already 
traced in the dorsal dissection of the neck (fig. 267, p. 7). 
The Tipper angle of the segment should be raised in order tO' 
re-examine the five layers of the scalp (see p. 9). The skin 
should be dissected off each segment, so that all the structures 
are exposed down to the occipital protuberance and mastoid 
process. A semicircular incision should be made downwards 
1^ inches behind the ear, so as to leave the auricular muscles 
and structures intact. 

The following structures are then to be re-examined and 
followed to their terminations : 

The Occipital Artery. — The artery is best found as it 
crosses the superior curved line, surrounded by dense tissue, 
1^ inches from the external occipital protuberance. It arises 
from the external carotid artery, and its deep course in the 
neck has been already seen (fig. 305). Its ranaifications 
should be followed in the scalp, and communications between 
its branches and those of the posterior auricular artery noted. 

The Occipital Vein (fig. 307) lies with the artery in the 
scalp, but its termination is peculiar. Some of its terminal 
divisions join the deep cervical veins under the complexus 
muscle, while others join the external jugular. The mastoid 
vein, which connects the occipital vein with the lateral sinus 
through the mastoid foramen, will be found at the posterior 
border of the mastoid process, beneath the insertion of the 
sterno-mastoid muscle. This communication between the 
deep blood-sinuses of the brain and superficial veins of the 
scalp is a channel which may serve not only to convey blood 
but also infection. Assistance in localising its position will 
be obtained by examining the dried skull. 

The Great Occipital Nerve is found crossing the artery 
at a point 1^ inches from the external occipital protuberance. 
It is the terminal part of the posterior division of the second 
cervical nerve, and supplies the greater part of the parieto- 
occipital segment of the scalp (fig. 267, p. 5). 

The Small Occipital Nerve (fig. 267, p. 5) passes into 
the scalp along the posterior border of the sterno-mastoid. 
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It supplies a small part of the scalp, and sends a branch to the 
upper part of the ear. 

The Occipitalis Muscle (fig. 267, p. 5).— The occipi- 
tahs muscle arises from the outer two thirds of the superior 
curved hne, and, after passing upwards as a thin sheet for 
about two inches, becomes continuous with the epicranial 
aponeurosis. Its nerve comes from the posterior auricular 
branch of the facial. Through the epicranial aponeurosis it 
may retract the scalp, but in most individuals it is only sHghtly 
developed and incapable of producing any movement. 

The Occipital Lymph Glands (fig. 307). — In the sub- 
cutaneous tissue of the neck, along the superior curved hne, 

Fig. 308. — Exteknal view op the left auricle. {From Morris's ' Anatomy.') 



Triangula!* fossa— ^ip^^^M^ v^^^M il — Scaphoid fossa 




may be found four or five glands — the occipital group of 
lymph glands. Normally they are very small, but in affections 
of the posterior segments of the scalp and in diseases like 
syphilis they become enlarged and easily felt. 

Dissection of the External Ear. — Before proceeding to 
extract the brain the student should dissect the external ear, 
and the subcutaneous structures round it, for if this dissection 
is postponed the part is apt to become dry and .useless. 

By the help of fig. 308 the student should recognise the 
following parts of the external ear ; — The Concha, which acts 
as a chamber for collecting sounds ; in its fundus opens the 
external - auditory meatus ; the Antilielix bounds the concha 
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Fig. 309. — The pinna and its muscles. 
{Wilson, after Arnold.) 



behind and above ; the Tragus and Antitragus, separated by 
the intertragal notch, bound the concha below. The root of the 
helix arises in the upper part of the concha. The helix passes 
first upwards, then bends backwards, to become continuous with 
the infolded margin of the ear. On the upper part of the margin 
a tubercle (Darwin's tubercle) will probably be more or less 
marked. It corresponds to the tip of the common type of 
mammalian ear. The lobule contains no cartilage. 

The structure of the ear 
is best seen by making a 
section from behind through 
the free part into the concha. 
The basis is seen to be made 
up of a thin plate of yellow 

fibro-cartilage, to which the 

skin is bound on each sur- 
face by a thin layer of 

connective tissue containing 

vessels and nerves. 

In order to examine the 

muscles, vessels, and nerves 

of the ear, and the parts 

immediately surrounding it, 

the skin should be carefully 

removed. To see the ves- 
sels and nerves which sup- 
ply the ear, the skin over 

the parotid gland must be 

raised forwards, and that 

over the mastoid process 

backwards. 

Extrinsic Muscles of the 

Ear. — The extrinsic muscles 

of the ear iire to be examined first. 

(see figs. 309, 310) : 

(1) Eetrahens auriculam. 

(2) Attollens auriculam. 

(3) Attrahens auriculam. 

The Eetrahens Aueiculam is composed of a long super- 
ficial and a short deep slip. The superficial muscle arises from 
the outer end of the superior curved line, frequently in contact 




1, 1. Helix. 2. Crus lielicis. 3. Spina helicis. 4. Pro- 
cessus caudatus helicis. 6. Antilielix. 6, 6. 
Crura antihelicis. 7. Fossa scaphoidea or fossa 
ol the lielix. 8. Fossa of tlie antilielix or tri- 
angularfossa. 9. Concha. 10. Tragus. 11. Anti- 
tragus. 12. Incisura intertragica. 13. At- 
trahens auricnlam. 14. Attollens auriculam. 
16. Betrahens araiculam. 16. Major helicis 
muscle. 17. Minor helicis muscle. IS. Tragi- 
cus. 19. Antitragicus. 



They are three in number 
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with the occipitahs, and is inserted to the cranial aspect of the 
concha (fig. 310). The deep muscle passes from the mastoid 
process to the concha. The Attollens Aubiculam (fig. 309) 
is made up of scattered fibres, arising from the margin of the 
epicranial aponeurosis, but converging as they pass downwards 
to be inserted on the cranial aspect of the antihelix. The 
Attrahbns Aurictjlam is not distinctly separated from the 
attollens. It arises from the superficial temporal fascia above 

the zygoma, and passes 

Fig. 310.— The pinna and its jiuscles, •' ° , . , 

AS SEEN FEOM BEHIND. backwards to be mserted 

(Wilson, after Arnold). ^q g, spine (spina helicis, 

fig. 309, 3) on the root of 
the helix. ' All the muscles 
of the ear are supplied 
by the posterior auricular 
branch of the facial nerve 
(fig. 311). Although it is 
only in a small percentage 
of people that the external 
muscles have power to move 
the ear, yet probably they 
act in all as a physical basis 
for the reflection of certain 
mental states. 

Intrinsic Muscles of the 
Ear. — The intrinsic muscles 
of the ear are pale minute 
slips of muscle found in the 
external ear, and apparently 
capable of producing slight 
movement of one part of 
the ear on another. One 
helicis) ; the mino7- helicis 
another slip passes 




1,1. Border of the helix. 2. Spiue of the heUx. 3. 
Convexity correspondiug with tlie fossa of the 
hehx. 4, 4. Convexity of the concha ; the 
fissure between the numbers corresponds with 
the cms helicis. 5. Ponticulus conchse. 6, 6. 
Cartilage of the meatus. 7. Aperture of the 
meatus. 8. Attrahens auriculam. 9. Attollens 
auriculam. 10. Retrahens auriculam. 11. 
Transversus auriculaa. 12. Obliquus auris. 



will be found on the helix {major 

lies on the root of the helix (fig. 309, 17) 

from the antihelix to the antitragus {antitragicits, fig. 309, 19), 

another from the tragus to the helix {tragiciis) . On the back 

of the ear, spanning the depression between the antihelix and 

the concha, will be found scattered muscle fibres {musculus 

transversus and musculus obliquus ; see fig. 310). 

Vessels of the Ear. — The chief artery of the ear is the 
posterior auricular, a branch of the external carotid (fig. 311). 
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If the external ear be pulled forwards and fixed, the artery will 
be found passing up deeply between the mastoid process and 
concha. It sends branches to the ear, some of which perforate 
the concha and ramify beneath the skin on the superficial 
aspect. The artery is continued to the scalp, anastomosing 
with the occipital and superficial temporal arteries, and 
athough it is usually a vessel much smaller than either of these, 
it may occasionally be found of considerable size and supplant- 
ing them to a considerable 'extent (fig. 305, p. 100). This 
artery and the structures which lie behind the ear should be 

Fio. 311. — The nekves and artekies oe the external eae and meatus. 



cartilage of meatus 




aur. br. vagus^sjiS 
post. aur. nerve 
post. aur. art. 



stylo-mast br 



noted minutely, as they are involved in the operation which 
has so frequently to be undertaken in the treatment of middle- 
ear disease. 

The posterior auricular veinvfiil be seen to join the external 
jugular over the sterno-mastoid muscle (fig. 307). 

The superficial temporal artery gives off a twig to the helix 
of the ear (fig. 311). 

Nerves of the External Ear, — The posterior auricular 
branch of the facial nerve, which is purely motor, and supplies 
the muscles of the ear, as well as the occipitalis, will be found 
beneath the posterior auricular artery, between the mastoid 
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process and concha (fig. 311). It is a fine twig which emerges 
between the parotid gland and mastoid process. Its terminal 
twigs should be followed to the am'icular and occipitalis 
muscles. 

The terminal part of the great auricular nerve, supplies the 
major part of the ear with sensory fibres. The nerve pursues 
a course marked by a line drawn from the mid-point of the 
posterior border of the sterno-mastoid to the lobule of the ear 
and is derived from the anterior primary divisions of the second 
and third cervical spinal nerves. Below the ear the nerve will be 
found to divide into three branches : the posterior ends in the 
tissues over the mastoid ; the anterior over the parotid ; while 
the middle ends in the ear (fig. 270, p. 11). 

Three other nerves send branches to the outer ear ; a twig 
from the small occipital to the upper part of the ear has been 
already mentioned ; so has the twig to the helix from the 
auriculo-temporal (fig. 311) ; a third, the auricular branch of 
the vagus, is hard to find (fig. 311). It is best to look for it by 
raising the ineatal cartilage forwards and downwards by the 
handle of the knife and exposing the outer end of the external 
auditory process. Between the process and the anterior border 
of the mastoid, as may be seen by referring to the dried skull, 
the auricular branch of the vagus emerges and passes into the 
meatus by perforating the meatal cartilage. It is distributed 
to the meatus and concha on their inner aspects. Foreign 
bodies in the meatus may irritate the vagal centres in the 
medulla through this twig and give rise to a cough. 

PosTEEiOE Auricular Lymph Glands (fig. 307). — Two 
or three small lymph glands are situated over the mastoid 
process and behind the ear. They receive lymph-vessels from 
the external ear, meatus, and that part of the scalp supplied by 
the posterior auricular artery, and become enlarged in affections 
of these -parts. 

THE REMOVAL OF THE BRAIN 

The subject remains placed on its back, with the head 
propped up by a block. The brain should be removed in the 
following stages. 

First.' — All the soft structures covering the roof of the 
skull above the supra-orbital margin in front, the external 



PLATE XLVlll 



A MESIAL VERTICAL SECTION OF THE HEAD AND NECK. (Hugh 




1. Falx cerebri. 2. Palx cerebelli. 3. Torcular Herophili. 4. Tentorium cerebelli. 
5. Corpus oallosum. 6. Pons Varolii. 7. Fourth ventricle. 8. Optic chiasma. 
9. Infunaibulum. 10. Sphenoidal sinus. 11. Genio-hyo-glossus. 12. Genio- 
hyoid. 13. Anterior arch of atlas. 14. Transverse hgament of atlas. 
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occipital protviberance behind and to a corresponding level at 
the sides, are to be cleared off with a blunt chisel. The sagittal, 
coronal, and lambdoidal sutures, to which the pericranium is 
tightly bound, should be traced. The origin of the deep temporal 
fascia from the temporal ridges is to be raised by the knife, and 
the temporal muscle pushed downwards to the required level. 

Second. — ^The roof of the skull is removed by a saw. To 
serve as a guide, the student should tie a piece of string round 
the skull, passing it half an inch above the external occipital 
protuberance behind and the supra-orbital margin in front. 
The cut should pass along the upper margin of the string. The 
skull is thick in the frontal and occipital regions, and com- 
paratively thin at the sides. When the circular cut is complete 
the calvarium may be best separated from its attachments to 
the dura mater by prizing it with a chisel. 

Thibd. — The dura mater, the outer of the three membranes 
of the brain, is now exposed, but before cutting it, so as to lay 
bare the brain, covered by the arachnoid, the student should 
note the following points : 

(1) Pacchionian bodies projecting on the surface of the 
dura mater at each side of the superior longitudinal sinus. The 
bodies are lodged in minute fossae in the overlying skull-bones. 
As may be seen from fig. 303 (p. 95), the Pacchionian bodies 
are really villous processes of the arachnoid projecting within 
lateral lacunae of the longitudinal sinus. Through them the 
cerebro-spinal fluid passes from the subarachnoid spaces into 
the venous sinuses. 

(2) The Feontal Sinuses laid open in the frontal bone 
over the orbits (Plate XL VII, p. 98). They open in the middle 
meatus of the nose. 

(3) The anterior and posterior divisions of the Middle 
Meningeal Abtbet (fig. 318, p. 120) lying on the dura mater 
and grooving the under surface of the parietal bone. The 
main branches of the anterior division lie beneath the anterior 
third of the parietal bone. 

The dura mater is then to be reflected in the following 
manner : — Cut the dura mater open with scissors from front 
to back, along each side of the superior longitudinal sinus. 
Divide the dura mater vertically, so that it may be thrown 
downwards on each side as two triangular flaps. Separate the 
hemispheres of the brain slightly in front, and cut through 
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the falx cerebri at its attachment to the crista galli (Plate 
XLVIII). As it is lifted upwards, the terminations of the 
cerebral veins in the longitudinal sinus are cut through. The 
falx cerebri becomes deeper as it passes backwards and ter- 
minates behind on the upper surface of the tentoriixm cerebelli, 
a horizontal plate of dura mater which separates the occipital 
lobes of the brain above from the cerebellum below (Plate 
XLVIII). The hemispheres of the brain are now exposed, 
wrapped in their coverings of arachnoid and pia mater. 

Before proceeding to the fourth stage in the removal of the 
brain, the dissector should note the following points concerning 
the connection between the brain and its covering : 

(1) The SuB-DURAL Space (fig. 303, p. 95).— Probably the 
student will notice, as he reflects the dura mater, that there is 
a considerable space between it and the underlying arachnoid. 
This is an artificial space caused by post-mortem shrinkage of 
the brain. In life the brain completely fills the cranial cavity 
so that the outer smooth surface of the arachnoid is pressed 
closely against the inner smooth surface of the dura mater. 
The sub-dural is a potential space in which collections of blood 
or pus may form and compress the underlying brain. Except at 
the entrance of the cerebral veins into the superior longitudinal 
sinus and at the attachments of Pacchionian bodies, the dura 
mater and the arachnoid are freely separable from each other 
on the upper aspect of the brain. 

(2) The SuPBEiOR Cbebbeal Veins which receive blood 
from the upper half of the cerebral cortex and enter the 
superior longitudinal sinus, turning forwards as they enter. 
The veins from the lower part of the occipital lobe will be found 
to open into the lateral sinus. A vein leaves the frontal lobe to 
join a small sinus below the lesser wing of the sphenoid. The 
vein over the fissure of Sylvius, which ends in the cavernous 
sinus, is in direct communication with a superior cerebral vein 
over the anterior part of the parietal lobe. A communication is 
thus opened up between the superior longitudinal sinus and the 
cavernous sinus. 

FouETH Stage.— The head must be allowed to fall back- 
wards until the frontal lobes begin to fall from the anterior 
fossa of the skull. The student should have by him the base 
of a skull to guide him as to the position of the various 
structures he has now to cut through. Eeference to Plate 



PLATE XLIX 



BASE OF THE SKULL AFTER REMOVAL OP THE BRAIN, THE 
VENOUS SINUSES AND INTRA-CRANIAL STAGES OF THE CRANIAL 
NERVES ARE SHOWN. {Hughes,) 




Optic nerve. 2. Internal carotid artery. 3. Infundibulum. 4. Third nerve. 
5. Fourth nerve. 6. Sixth nerve. 7. Boot of fifth nerve. 8. Seventh and 
eighth nerves. 9, Ninth (Glossopharyngeal) nerve. 10. Tenth (Vagus) nerve. 
11. Eleventh (Spinal accessory) nerve. 12. Twelfth (Hypoglossal) nerve. 
13. Vertebral artery. 14. Lateral sinus. 15. Superior petrosal sinus. 
IG, Inferior petrosal sinus. 17. Basilar sinus. 
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XLIX will also assist him. The structures divided in remov- 
ing the brain are : 

(1) The Olfactoet Teacts. — -As the orbital surfaces of the 
frontal lobes are lifted from the roofs of the orbits, the olfactory 
bulbs are seen, situated on the cribriform plates ; the tracts are 
cut behind the bulbs which are thus left in position. 

(2) The Optic Neeves, as they leave the skull by the optic 
foramina. 

(3) The Inteenal Cabotid Aeteeies, as they emerge from 
the cavernous sinuses behihd the optic nerves and pierce 
the arachnoid membrane. As the frontal lobes are lifted the 
temporal lobes will be observed to fill the middle fossa of 
the skull, their anterior poles lying under the small wings of the 
sphenoid. A cerebral vein, as it enters the sinus of the small • 
wing, may also require to be cut. 

(4) The Infundibtjlum of the Pitxjitaey Body, lying 
between and behind the carotid arteries (Plate XL VIII, 
p. 108). 

(5) The Thied Paie of Ceanial Neeves as they enter 
the outer wall of the cavernous sinus. 

(6) The FouETH Paie of Neeves, behind and external to 
the third pair (fig. 316, p. 118). 

(7) The attachment of the Tentoeium Ceeebelli to the 
upper border of the petrous bone. To complete the division 
of the tentorial attachment, it is necessary to replace the brain 
in the skull and, by lifting up the occipital lobe at the side, 
expose and divide its attachment to the occipital, parietal and 
mastoid parts of the skull on each side (see Plate XLIII, p. 10). 

(8) The Geeat Vein of Galen (fig. 432, p. 303) . This vein 
will be found between the hemispheres, emerging from beneath 
the posterior end of the corpus callosum and running back- 
wards to join the straight sinus at the anterior border of the 
tentorium. It returns the blood from the ventricles of the 
brain. 

(9) The Fifth Paie of Neeves. They are seen when the 
frontal lobes of the brain are again raised, passing from the 
pons outwards below the attached border of the tentorium 
(Plate XLIX). 

(10) The Sixth Paie of Neeves, perforating the dura- 
mater near the middle hne in the posterior fossa. 

(11) The Seventh and Eighth Paies are cut together 
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as they enter the internal auditory meatus (Plate LIII, D, E, 
p. 244). 

(12) The Ninth, Tenth, and Eleventh Pairs are cut 
as they perforate the dura-mater at the jugular foramina 
(Plate XLIX, p. 110). 

(13) The Twelfth Pais are cut as they pass out at the 
anterior condylar foramina (Plate XLIX) . 

(14) The Aeachnoid forming a thin funnel-shaped sheath 
round the medulla and spinal cord in the foramen magnum 
(fig. 312). 

(15) The Veetebeal Arteeies as they pass forwards in 
the foramen magnum to form the basilar artery (fig. 312). 

Fig. 312. — A diagram or the structures within the toeamen magnuji. 
over post, atlanto-ocoip. lig. 



arachnoid 
sub-arach. space 

medulla 




dura mater 
post. sp. art. 
St oervlc. nerve 
lig. dentic. 
vert. art. 



dura mater 



arachnoid 



(16) The Spinal Coed is divided at the lower margin of 
the foramen magnum by a sharp scalpel. At the same time 
the spinal arteries and the pia mater are divided (fig. 312). 

Subarachnoid Spaces at the Base of the Brain (see fig. 434, 
p. 307). — The brain is then free and may be removed, but before 
being put away in methylated spirits for future examination, 
certain features of the sub-arachnoid spaces at the base of the 
brain should be noted. 

The Cistbena Basalis. — The internal carotid arteries per- 
forate the arachnoid, and, in the space within the membrane 
(cisterna basaUs), break up to join with branches of the basilar 
in forming the circle of WilHs (fig. 434, p. 307). In the normal 
condition the arachnoid covering this space is a thin translucent 
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membrane stretching from the temporal lobe of one side to the 
temporal lobe of the other. The space contains clear cerebro- 
spinal fluid. But when the membrane becomes inflamed, as in 
meningitis, the arachnoid becomes opaque and the space may be 
filled with pus. Offshoots of the cisterna basalis can be traced 
into the Sylvian fissure on each side, into the great longi- 
tudinal fissure in front, and backwards below the pons and 
medulla in the cisterna pontis, which encloses the basilar artery. 
The cisterna pontis becomes continuous with the cisterna 
magna, a dilatation of the subarachnoid space continuous with 
that in which the spinal cord is suspended (fig. 432, p. 303). 

Contents of the Foramen Magnum (fig. 312). — The spinal 
part of the subarachnoid space may be well seen at present by 
examining the contents of the foramen magnum. The cut end 
of the spinal cord, the spinal roots of the spinal accessory 
nerves, and the vertebral arteries lie within the subarachnoid 
space. The arachnoid membrane, which is bound closely to 
the convolutions of the brain, is here separated from the cord 
by a wide space. It will be at once apparent to the student 
that the cerebro-spinal fluid, in the great basilar subarach- 
noid spaces, is in continuity with the fluid in the subarachnoid 
space round the spinal cord, and that it would be possible to 
drain these spaces by tapping the subarachnoid cavity in 
the lumbar region of the spinal column. Having made 
these observations, the student may put the brain away to 
be studied when he has finished the dissection of his part. 



Removal of the Spinal Cord. — The spinal canal is now to 
be opened and its contents examined. The procedure to be 
adopted is described in full under the anatomy of the spinal 
cord (see Dissection XXII, p. 289). When removed, the cord 
is put away with the brain for future examination. While 
removing the cord, the student must see that the base of the 
skull is protected, otherwise it will become desiccated and 
difiicult of dissection. 



III. 
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DISSECTION VIII 

STRUCTURES SEEN IN THE BASE OF THE SKULL 
AFTER THE REMOVAL OF THE BRAIN 

It is better to proceed as soon as .possible with the examina- 
tion of the structures seen within the skull after the brain is re- 
moved, for if the matter be deferred, as is customary, the 
many important structures at the base of the brain become 
less distinctly marked and more difficult of dissection. 

The Dura Mater forms the outer membranous envelope of 
the brain and lines the skull (fig. 303, p. 95). At the foramen 
magnum it is prolonged within the spinal canal to form the 
outer sheath for the cord ; at the sphenoidal fissure it passes 
within the orbit and becomes continuous with the periosteum 
lining that cavity. Each pair of cranial nerves carries pro- 
longations of the dura mater which are continuous with their 
sheaths as they emerge from the skull. 

The dura mater is composed of two layers firmly welded 
together ■; an outer periosteal layer containing the meningeal 
vessels and nourishing the overlying cranial bones, and an 
inner supporting layer. The cerebral venous sinuses are 
formed by the separation of these two layers (fig. 303, p. 95). 
The supporting layer is folded in between the cerebral hemi- 
spheres to form the palx ceeebbi (Plate XL VIII, p. 108) ; 
between the cerebrum and cerebellum to form the tentoeitjm 
CEEBBELLi, and between the lateral lobes of the cerebellum to 
form the slightly marked palx ceeebelli. 

The Tentorium Cerebelli (see Plate XL VIII, p. 108 and 
Plate XLIX) is particularly worthy of notice. When replaced 
in situ, the cerebellar compartment of the cranial cavity is seen 
to communicate with the cerebral compartment by the tentorial 
passage which contains the peduncles of the brain and basilar 
artery (fig. 316). The tentorium slopes rapidly downwards 
and outwards from its attachment to the falx cerebri. Its free 
border, bounding the passage, is continued forwards to the' 
anterior clinoid processes, while the border fixed to the petrous 
bone will be noticed to pass under it and become attached to 
the posterior clinoid processes. As the borders cross they form 
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Fig. 313. — A diageam 

SINUSES ON THE EASE 

SKULL. ( Wilson.) 
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the apex of a triangle (fig. 316) which may be called the oculo- 
motor triangle, as the third nerve perforates the dura mater 
at its centre. The fourth nerve pierces the dura mater at its 
apex. 

The dura mater is easily detached from the bones over the 
vault of the skull, except at the sutures, but on the base it is 
not easily separated from the underlying bones. 

Venous Sinuses within the Skull. — The cerebral veins termi- 
nate in blood sinuses situated betv^^een the two layers of the dura 
mater. Such stout-walled venous 
chambers are required within the 
skull to vpithstand the intra-cranial 
arterial blood-pressure. The 
following sinuses should be ex- 
amined : 

(1) SiTPEEioE, Longitudinal 
Sinus (fig. 314). — It is triangular 
in section and crossed here and 
there by minute fibrous cords 
(cords of Wilhs, fig. 303, p. 95). 
Lateral lacunae or recesses open 
from it to surround groups of 
Pacchionian bodies. The parietal 
vein, which perforates the parietal 
bone at each side of the sagittal 
suture about two inches from its 
posterior end, brings the sinus into 
communication with the veins of 
the scalp. The parietal veins, 
however, are frequently absent. 
The superior longitudinal sinus 
runs along the attached margin 
of the falx cerebri. It commences 
as quite a small channel at the crista galli, where it may be 
joined by a nasal vein, and enlarging as it passes backwards, 
terminates beneath the external occipital protuberance in the 
torcular Herophili. It receives the upper cerebral veins. 

The ToECULAR Herophili (fig. 314, p. 116) is a posterior 
dilatation of the longitudinal sinus, and is situated at the junc- 
tion of the falx cerebri and tentorium cerebelli. As a rule it 
lies to the right side, of the external occipital protuberance and 

I 2 




1. Ophtbalmic veins. 2. Cavernous siiius 
W one side, 3. Circular sinus : tlie 
figure occupies the position ol the 
pituitary gland in the sella turcica. 
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verse sinus. 6, Superior petrosal sinus, 
7, Internal jugular vein. 8, Foramen 
magnum. 9, Occipital sinuses. 10. 
Torcular Herophili, 11, 11, Lateral 
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ends chiefly in the right lateral sinus. A small sinus — the 
occipital — lies in the falx cerebelli, and connects the torcular 
with the vertebral veins round the foramen magnum. 

(2) The Infbbioe Longitudinal Sinus (fig. 314) is of 
small size and runs along the inferior border of the falx 
cerebri. It terminates in the straight sinus. 

(3) The Steaight Sinus (fig. 314) receives the blood from 
the inferior longitudinal sinus and from the cerebral ventricles 
by the great vein of Galen. It passes backwards in the junc- 
tion of the falx cerebri and tentorium cerebelli, and ends in the 



Fig. 314. — The inteackakial venous sinuses. (F. W. Jones.) 
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torcular Herophili or, more commonly, in the lateral sinus of 
the left side. 

(4) Lateral Sinus. — The blood in the torcular Herophih 
is conveyed to the internal jugular vein by the lateral sinuses. 
They pass outwards on the occipital bone and posterior inferior 
angle of the parietal in the attached margin of the tentorium 
cerebelH (Plate XLIX, p. 110). They reach their highest point 
at the asterion, and then turn downwards beneath the mas- 
toid (fig. 302, p. 92). They cross the jugular process of the 
occipital and end in the internal jugular vein within the large 
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Fig. 315. — The external table op the 
skull eemoved to show the veins 

OP THE CRANIAL DIPLOE. (WoXJstaffe.) 



posterior segment of the jugular foramen. Cerebral veins 
from the occipital lobe, and cerebellar veins, end in it. The 
mastoid vein (an emissary vein) connects it with the occipital 
veins. Near its termination the lateral sinus is united with 
the occipital veins by the posterior condylar vein. As the 
lateral sinus turns down on the mastoid it receives the small 
petro-squamosal sinus. This sinus, of variable size, passes 
backwards in the depression which marks the union of the 
petrous and squamous parts of the temporal bone. It receives 
-tributaries from the middle ear, and in disease of that part may 
be the means by which infection spreads to the lateral sinus. 
In such cas6s the lateral sinus may have to be opened behind 
the ear, hence the student should note closely its surface 
relationships. It passes ver- 
tically downwards, | iach 
behind the external auditory 
meatus, its upper end being 
f inch at least above the 
level of the meatus (fig. 302, 
p. 92). 

(5) Cavbenous Sinus. — 
The cavernous sinus lies on 
the body of the sphenoid, 
between the sphenoidal fis- 
sure in front and the apex 
of the petrous bone behind 
(fig. 336, p. 151). On trans- 
verse section the sinus is seen to be triangular in shape and 
divided into numerous spaces by a fibrous network (fig. 317). 
On its outer sloping wall are imbedded the third, fourth, and 
fifth nerves ; within it are the internal carotid artery and sixth 
nerve. The upper and lower ophthalmic veins open into it in 
front ; the superior and inferior petrosal and basilar sinuses 
pass from it behind (fig. 336). The right and left sinuses 
are connected by the ciecular sinus which surrounds the 
pituitary body. Into the cavernous sinus open the superficial 
Sylvian vein from the cortex and the sinus al^b pabv^, 
along the posterior border of the small wing of the sphenoid 
(fig. 314). 

(6) The Superior Petrosal Sinus (fig. 314) passes along 
the margin of the tentorium cerebelli attached to the upper 
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border of the petrous bone and opens into the lateral sinus. It 
crosses the root of the fifth nerve. 

(7) The Infeeioe Pbteosal Sinus passes backwards be- 
tween the petrous bone and basi-occipital and leaves the skull 
by- the small anterior compartment of the jugular foramen 
(fig. 314). It joins the internal jugular vein half an inch below 
its point of exit. 

(8) The Basilae or Teansveesb Sinus (fig. 314) can be 
seen on making a section through the dura mater covering the 

Fig. 316. — The ooulo-motok triangle axd the passage ix the tentoeium 
oerebelli occupied by the crura cerebri. 
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basi-sphenoid and basi-occipital. It receives tributaries from 
the cavernous and inferior petrosal sinuses, and branches from 
it pass through the foramen magnum to join the intra-spinal 
ple;xus of veins. 

Meningeal Vessels. — As he dissects his part, the student is 
very apt to forget that the cranial bones and the dura mater, 
in the subjects he has to deal with in practice, are composed of 
actively living tissues requiring an ample supply of nourish- 
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ment. This, he should remember, is brought to them by the 
meningeal arteries. Of these he must now examine the 
following : 

(1) Middle Meningeal Artbey. — This is by far the chief 
of the meningeal vessels, and a knowledge of its position and 
distribution is important to the surgeon. It springs from the 
internal maxillary artery, and will be found entering the middle 
fossa at the foramen spinosum (fig. 318). As it passes outwards 
on the great wing of the sphenoid, it divides into a large 
anterior and a small posterior division. The anterior division 
passes beneath the parietal bone at its anterior inferior angle, 
and is distributed to the anterior two thirds of the parietal and 
posterior part of the frontal and the underlying dura mater 



Fig. 317. — Teansvekse vertical section of the body op the sphenoid, pituitaey 
lEODY, AND CAVEHNous SINUSES. [Diagrammatic.) 
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(fig. 318). The anterior division is frequently torn in fractures 
of the skull which involve the bones covered by the temporal 
muscle. The cranial bones here are thin, and the artery lies 
in a groove or canal in the bone. The fixation of the dura to 
the bones is such that the escape of blood from the artery 
detaches it, and a collection of blood is formed between the 
dura and bone, which quickly causes compression of the brain . 
The anterior inferior angle of the parietal, the usual point of 
rupture, lies about 1;^ or 1^ inches behind and slightly above 
the level of the external angular process of the frontal. 

The student should note that the dura mater requires 
considerable force to detach it from the middle fossa of the 
skull. The posterior division sends a small branch to the facial 
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nerve and tympanum through the hiatus Fallopii, then passes 
backwards on the squamous part of the temporal, an inch 
above the external auditory meatus, and ends on the posterior 
part of the parietal and upper part of the occipital bones 
(fig. 318). The size and point of origin of the posterior division 
are variable. The middle meningeal artery thus supplies the 
middle fossa of the skull and lateral part of the calvarium, the 



Fig. 318.— The course and divisions of the middle meningeal aktebt. 
(F. W. Jones.] 
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dura mater and inner tables being dependent on it for their 
blood supply. 

(2) Middle Meningeal Veins. — The artery is accom- 
panied by venffi corhites, vphich pass out by the foramen spino- 
sum and foramen ovale to join the pterygoid plexus of veins. 

The other Meningeal Arteries are small twigs derived 
from the following vessels : 

(a) From the ethmoidal arteries as they cross the cribriform 
plate. 

(6) From the recurrent branch of the lachrymal, which 
enters at the outer angle of the sphenoidal fissure and com- 
municates with the middle meningeal. 
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(c) From a small branch of the internal maxillary, which 
enters by the foramen ovale. 

(d) From minute branches of the ascending pharyngeal, 
which enter through the jugular and anterior condylar 
foramina. 

(e) From the vertebral arteries as they appear in the 
foramen magnum 

(/) From a branch of the occipital which enters at the 
mastoid foramen. 

Veins of the Diploe. — Four such veins can usually be 
recognised on each side of the skull. They are (see fig. 315) : — 
(1) frontal ; (2) anterior temporal ; (3) posterior temporal ; 
(4) occipital. 

They are important clinically, as channels by which 
infection may spread, but as the external table of the cranial 
bones requires to be removed in order to obtain a view of 
them, it will be evident that more labour and time are entailed 
than students can afford to give. The frontal diploic vein 
may be found as it escapes to join the frontal at the supra- 
orbital notch. It receives blood from the greater part of 
the frontal bone and frontal sinus (fig. 315). The anterior 
temporal diploic vein drains the blood from the bones forming 
the temporal fossa ; it ends either in the sinus of the lesser 
wing of the sphenoid or in a deep temporal vein. The 
posterior temporal diploic vein ends in the lateral sinus and 
drains the posterior part of the parietal bone. The occipital 
diploic vein is confined to the occipital bone, and may end 
either in the torcular Herophili or the occipital vein. 

The Gasserian Gang-lion and the Three Divisions of the 
Fifth Nerve. — Recent developments in surgery have given 
increased importance to the position and intra-cranial relation- 
ships of the ganglion and divisions of the fifth cranial nerve. 
In cases where the fifth nerve is the seat of intractable and 
unbearable neuralgia, the only effective, although crude treat- 
ment, at present appears to be the removal of the Gasserian 
ganglion. The surgeon obtains access to it by opening the 
skull above the zygoma, lifting the dura mater and the over- 
lying temporal lobe, off the great v^dng of the sphenoid, and thus 
exposing the second and third divisions of the fifth nerve 
(fig. 306, p. 101). If the student will imitate this procedure 
by seizing the free cut edge of the dura mater on the outer wall 



122 STEUCTUEES SEEN IN THE BASE OP THE SKULL 

of the middle fossa with his forceps and raising it inwards, he 
will observe that the middle meningeal artery comes directly 
in the line of operation. As the dura mater is raised inwards 
the second and third divisions of the fifth nerve are brought 
into view, as they escape at the foramen rotundum and foramen 
ovale (fig. 316, p. 118). If he follows these two roots inwards 
and backwards they guide him to the Gasserian ganglion, about 
the size of a flattened horse-bean, imbedded in the dura mater 
on the outer wall of the cavernous sinus, and resting, in part, 
on a depression at the apex of the petrous bone (fig. 317). The 
first or ophthalmic division passes forwards to the orbit in the 
outer wall of the cavernous sinus. The ganglion lies in a cavity 
of the dura mater (cavum Meckelii) . The nerve roots enter the 
space beneath the edge of the tentorium cerebelli and superior 
petrosal sinus, carrying a prolongation of the arachnoid into 
the cavum Meckelii. Under the large sensory root, which was 
developed from the cells of the ganglion, lies the small motor 
root passing under the ganglion to the third division, and 
supplying the muscles of mastication. It will be observed 
that the motor root may be left intact when the ganglion is 
excised. 

As the internal carotid artery escapes from the petrous bone 
to the cavernous siniis, it lies beneath and almost in contact 
with the Gasserian ganglion (fig. 317). Through the three 
divisions of the fifth, the Gasserian ganglion is brought into 
sensory relationship with all the structures of the head and 
face lying in front of the vertical inter-auricular plane. 

The Great and Small Superficial Petrosal Nerves escape 
from the hiatus Fallopii on the anterior surface of the petrous 
bone (fig. 316). They pass forwards beneath the dura mater, 
and escape between the petrous bone and great wing of the 
sphenoid. They connect the geniculate ganglion of the facial 
and tympanic plexus with the spheno-maxillary ganglion 
(by the great superficial petrosal nerve) and otic ganglion (by 
the small superficial petrosal). 

Points of Exit of the Cranial Nerves. — The manner in 
which the cranial nerves make their escape from the skull may 
be quickly studied. The escape of the three divisions of the 
fifth nerve has just been seen. The student will find it con- 
venient to have the base of a skull by him for reference. 

(1) The Olfactory Nerves are seen escaping at the foramina 
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of the cribriform plate, when the olfactory bulb is lifted upwards. 
As is the case with all cranial nerves, their sheaths appear to 
be prolongations of the cerebral membranes. Through the 
nerve-sheaths the lymphatic system of the nasal cavity is 
brought into communication with the sub-dural and sub-arach- 
noid spaces of the brain, and by these channels infection may 
be conveyed from the nasal cavities to the membranes of the 
brain. Crossing the cribriform plate, the student should note 
the posterior and anterior ethmoidal arteries, the latter being 
accompanied by the nasal nferve ; they pass thus from the orbit 
to the nose. 

(2) The 0])tic Nerves, surrounded by a stout outer sheath 
formed of dura mater and arachnoid, are seen to escape at the 
optic foramina (Plate XLIX, p. 110). A prolongation of the 
sub-arachnoid space round the optic nerve can be followed to 
the eyeball. The sub-arachnoid spaces of the two nerves are 
in communication with each other at the optic chiasma, and 
through this channel it is possible, although not probable, that 
infection may spread from one eye to the other, as in the case of 
sympathetic ophthalmia. The internal carotid arteries turn up 
behind the optic nerves, giving off their ophthalmic branches, 
which make their exit by the optic foramina beneath and outside 
the optic nerve. 

(3) The Third Nerve enters the dura mater in the centre of 
the oculo-motor triangle (fig. 316), and is to be followed forwards 
to the orbit on the outer wall of the cavernous sinus. The 
third, fourth, sixth and ophthalmic division of the fifth, enter 
the orbit by the sphenoidal fissure. 

(4) The Fourth Nerve enters the dura mater at the apex of 
the oculo-motor triangle (fig. 316, p. 118), passes forwards on 
the outer wall of the cavernous sinus, and ends in the superior 
oblique muscle within the orbit. 

(5) The Sixth Nerve perforates the dura mater in the 
posterior fossa by the " side of the dorsum sellaa ; it passes 
forwards on the outer side of the internal carotid artery, within 
the cavernous sinus. Within the orbit it supplies the external 
rectus. 

(6) The Seventh {Facial) and Eighth {Auditory) Nerves, 
with a small fasciculus between them (the pars intermedia), 
enter the internal auditory meatus. A tubular prolongation of 
the dura mater and arachnoid surrounds them in the meatus. 
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The internal auditory artery, a branch of the basilar, ac- 
companies the nerves (Plate LIII, p. 244). 

(7) The Ninth, Tejith, and Eleventh Nerves (Plate LIII, 
p. 244) pass out by the jugular foramen, in front of the jugular 
vein, but behind the inferior petrosal sinus. It will be observed 
that while the tenth (vagus) and eleventh (spinal accessory) 
perforate the dura mater together, the ninth (glosso-pharyn- 
geal) passes out by a separate opening in front of them. 

(8) The Twelfth Nerve (hypoglossal) perforates the dura 
mater in two separate bundles, and leaves the skull by the 
anterior condylar foramen. 

Pituitary Body (fig. 319). — For clinical purposes it is im- 
portant to note the position and relationship of the pituitary 
body. The infundibulum, which connected it with the floor of 
the third ventricle, was cut in removing the brain. Its extraction 
from the sella Turcica of the sphenoid is difficult, because the 
supporting layer of the dura mater surrounds its stalk with a 
circular resisting diaphragm (fig. 316). As a rule it is possible 
to distinguish the anterior part, of buccal origin, from the 
posterior or cerebral part, to which the infundibulum is 
attached (fig. 319). If the pituitary body become enlarged by 
malignant or other growth, it presses laterally on the cavernous 
sinus and the important structures in and around it, while just 
above and in front of it are the optic chiasma and optic tracts 
(figs. 317, 319). The new growth may spread downwards and 
fill the sphenoidal sinus. When he has removed the pituitary, 
the student should chip through the thin floor of the sella 
Turcica and examine the sphenoidal sinus and its opening in 
the posterior part of the roof of the nasal cavity. 

Internal Carotid Artery. — The cavernous sinus should be 
freely opened, and the internal carotid artery followed from 
the point at which it leaves its canal in the petrous bone till it 
perforates the dura mater behind the optic nerve and anterior 
clinoid processes (fig. 316, p. 118). The sixth nerve will be 
seen passing along its outer side. Forming a network, mostly 
on its inner aspect, will be found the caveruQus plexus, derived 
from the upper cervical ganglion of the sympathetic (fig. 413, 
p. 268). Twigs from the cavernous and carotid plexuses 
communicate with the surrounding cranial nerves, and some 
pass directly to the ciliary ganglion within the orbit. If the 
artery be cut through at its exit from the petrous bone and 
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raised, it will be found to rest on the fibrous tissue in the fora- 
men lacerum medium, over the Eustachian tube. Beneath it, 
to its outer side, the great superficial petrosal nerve passes 
forwards. Within the cavernous sinus the internal carotid 
artery is protected from the pressure of the overlying brain. 
The uncus of the hippocampal gyrus lies over the cavernous 
sinus. 



Fie. 319. — Vektical mesial section to show : (1) the two pabts of the pitui- 
tary BODY ; (2) THE thibd venteicle ; (3) the cistekna basalis ; (4) the 
sphenoidal sinus. 
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Relations of the Temporal Bone to the Brain. — One other 
important point the student should note before he replaces the 
skull-cap and fixes the scalp back in position, viz. the impres- 
sions which the convolutions of the temporal lobe of the brain 
have made on the temporal bone. On the inner aspect of the 
squamosal, he will observe from above downwards the distinct 
impressions of the first and second temporal convolutions; 
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then on the outer part of the anterior aspect of the petrous, 
over the middle ear, the impression of the third temporal con- 
volution, and it will at once be apparent to him why this part 
of the brain should be so frequently the seat of the cerebral 
abscess which follows as a sequela of chronic middle-ear disease. 
The posterior aspect of the petrous bone is in contact with the 
cerebellum and lateral sinus. 



DISSECTION IX 
THE DISSECTION OF THE FACE 

The Lower Lip is so frequently the seat of cancer and 
other affections which require surgical interference that it is 
necessary to obtain a correct conception of its structure. 
There is no better way of doing this than by splitting it verti- 
cally open, right down to its attachment to the chin, a little to 
one side of the middle line, with the sharpest of knives. The 
structures shown in fig. 320 should then be recognised. The 
skin is seen to become continuous with the mucous membrane 
at the outer margin of the lip. Beneath the skin is the sub- 
cutaneous tissue containing, in the male, the beard-roots ; in 
the sub-mucous tissue is seen a close series of labial glands, 
rounded minute bodies, which secrete moistening fluid for the 
lips in health and give rise to thin labial crusts (sordae) in 
disease. The central basis of the lip is muscle ; the upper fibres, 
under the mucous membrane and margins, seen in cross-sec- 
tion, belong to the encircling fibres of the oriicidaris oris, while 
the lower vertical fibres are those of the cle^wessor lahii inferior is. 
Eising below the incisor teeth and ending in the skin over the 
chin are seen the fibres of the levator menti (figs. 320, 322). 
The coronary artery, which may be felt by the tongue beating 
on the inner surface of the lip, opposite the incisor crowns, is 
seen in section under the mucous membrane. Lower down, 
branches of the inferior labial artery may be seen. The upper 
lip presents a similar arrangement of structures on section 
(fig. 320). 

The section made in the lower lip is now to be sewn up, and, 
at the same time, the anterior margins of the upper and lower 
lips stitched together, to give a firm basis for the dissection of 
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their muscles. The eyehds should also be stitched together 
now. 

A vertical incision in the middle line should be made from 
the forehead along the roof of the nose to the chin, and the 
skin reflected outwards to the ear. The student is probably 
already familiar with the naso-lahial fold andfurrotc, so often 
pronounced f eatiares of the face. The furrow slants downwards 
and outwards from the nose to beyond the angle of the mouth 
and separates the upper lip from the cheek. He will find that 

Fig. 320. — Section of the lips. {Semi-diagrammatic.) 
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the skin, which is so tightly bound to the upper lip, becomes free 
beyond this furrow and can be dissected off with ease. On the 
alse and tip of the nose, and on the free part of the lower lip, 
he will also find the skin tightly bound down and almost im- 
possible of reflection without injuring the underlying structures. 
The subcutaneous tissue of the face is, as a rule, comparatively 
free from fat, highly vascular, with an active reparative power. 
One side of the face should be reserved for dissection of muscles, 
the other for working out the nerves and vessels. 
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Muscles which act on the Lips and Mouth.— The facial 
(VII) is the motor nerve of all the face muscles (muscles of 
expression), and in the dissection of each muscle the facial 
branch which supplies it should be looked for. 

Fig. 321.— The supeefioial muscles of the head and neck. (From Morris's ' Anatomy.') 
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(1) Platysma. Although the greater part of the platysma 
ends on the oblique line of the lower jaw, yet many of its 
superficial and posterior fibres end in the skin and muscles 
near the angle of the mouth (fig. 8'2 1 ) . The student may 
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verify on himself the power which this muscle has, not onlj' to 
raise the skin on the side of the neck, but also to retract and 
depress the angle of the mouth. He may also observe that he 
instinctively tightens it in effort and anger. Below the chin 
is a decussation of the mesial fibres of the two sides. 

(2) The Depressor Angtjli Oris (fig. 321) has a wide 
origin from the oblique line of the lower jaw, and a narrow inser- 
tion at the angle of the mouth (Plate LII). Some of its fibres 
mix, and are in continuity with the levator anguli oris (fig. 322). 
Together the depressor and.Jevator compress the mouth and 
individually may elevate or depress its angle. 

(3) The Depressor Labii Inpbrioris rises from the 
anterior part of the oblique line and outer part of the mental 
eminence, lying beneath the last muscle at its origin. It 
ends in the skin and muscle of the lower lip. 

(4) The Levator Menti elevates and corrugates the 
skin over the chin (fig. 322). It rises from the jaw below the 
lateral incisor tooth (Plate LII, p. 180). It assists in raising 
the lower lip so as to get rid of the food which tends to collect 
between the teeth and lip. 

(5) The EisbRius (fig. 321) is an irregular and variable 
slip of ruuscle rising in the pre-auricular subcutaneous tissue 
and passing to the angle of the mouth. 

(6) The Ztgomaticus Major (fig. 321) passes to the angle 
of the mouth and dense tissue of the upper lip from the 
zygomatic process of the malar. When it acts, the upper lip 
is pulled upwards and outwards and passes under the cheek by 
deepening the naso-labial fold, as may be observed best in cry- 
ing babies. 

(7) The Zygomaticus Minor (fig. 321) passes from, the 
malar bone, internal ^o the major muscle, and ends in the upper 
lip. It assists the larger muscle. 

(8) The Levator Labii Superiobis rises from the lower 
margin of the orbit, under the orbicularis palpebrarum (Plate L, 
p. 130) and ends in the substance of the upper lip, below the 
naso-labial fold. Sometimes the outer orbicular fibres of the 
eyelids are continued into it. 

(9) The Levator Labii Superioris Al^eque Nasi 
(fig. 321) rises from the inner margin of the orbit and ends in 
the upper lip and tissue round the ala of the nose, below the 
naso-labial fold. 

III. K 
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These nine muscles just dissected should now be cut com- 
pletely away. 

(10) The Levatoe Anguli Oris (musculus caninus) is 
situated in a deeper plane, beneath that of the levator labii 



Pig. 322.— The deeper layer op the muscles of the eace and neck. (From Morris's ' Anatomy.') 
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superioris (fig. 322). It arises from the superior maxillary bone, 
below the infra-orbital foramen and escaping infra-orbital 
artery and nerve (Plate L). It ends in the fibro-muscular 
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THE OUTER AND INNER ASPECTS OF THE SUPERIOR MAXILLARY 
BONE. [H.E. Clark.) 
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tissue at the angle of the mouth. It lifts the upper lip and 
exposes the canine tooth. 

(11) Buccinator (fig. 322). The origin of this muscle from 
the pterygo-maxillary ligament and from the outer aspect of 
the molar alveoli of the upper and lower jaws is at present hid 
by the masseter muscle, and will have to be verified later 
(fig. 367, p. 193). The fibres pass forwards to the lips and form 
a large part of the orbicularis oris. The fibres from the outer 
aspect of the alveolus of the upper jaw pass mostly to the lower 
lip, and those from the lower' jaw to the upper lip. The student 
will observe the facial vessels passing upwards over it, and the 
duct of the parotid crossing the masseter to perforate the 
muscle (fig. 355, p. 174). On it lies the long buccal, a sensory 
nerve ending in the skin and mucous membrane of the cheek. 
The buccinator is the muscle of the cheek, and its characteristic 
action can be studied when whistling and during mastication, 
when it keeps the food within the teeth. It helps to compress 
the lips and mouth. A rounded pad of fat (the sucking pad) 
lies on it in very young children. 

(12) The SuPBEioB, Incisive Muscle (fig. 323, lo) arises 
from the alveolus of the upper jaw, above the lateral incisor 
tooth, and radiates outwards into the fibres of the orbicularis 
oris and tissue of the upper lip. It is best seen by everting the 
upper lip, after the stitches have been undone from the mouth, 
and dissecting off the mucous membrane as it is reflected 
from the lip to the gum. It puckers and everts the lip. 

(13) The Naso-labial Muscle (fig. 323, 9) arises from 
the upper jaw at the lower margin of the pyriform aperture 
and nasal spine. It passes into the tissue of the upper lip and 
joins the orbicularis oris. 

(14) The Inpeeioe Incisive Muscle in the lower lip 
resembles the corresponding muscle in the upper lip and may 
be exposed in a similar manner. 

(15) The Oebiculabis Oris (fig. 322) acts as a sphincter 
to the mouth. It is composed of fibres derived from the 
buccinator, naso-labial, superior and inferior incisive muscles. 

The complicated labial movements required in speech and 
in the numerous shades of expression are produced by adjust- 
ing the actions of all these muscles. 

Muscles and Cartilagres of the Nose. — Over the alar 
cartilages, which form the bases of the alse and tip of the 
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Fig. 323. — Muscles of the 
NOSE. ( Wilson.) 



nose, the skin is intimately adherent and contains numerous 
sebaceous glands. It is this part of the nose which is liable to 
certain diseases, such as lupus, and, in certain constitutions 
and conditions, to exaggerations of the natural complexion. 
The muscles of the nose are not well marked. 

(1) The Ptbamidalis Nasi is a continuation of the mesial 
fibres of the frontalis muscle (fig. 323, i). It ends in an 

aponeurotic expansioxi over the roof 
of the nose. When in action it pro- 
duces a transverse puckering of the 
skin at the root of the nose. 

(2) The CoMPEESsoB Nasi (fig. 
:'i23, 3) arises from the superior 
maxilla, internal to the origin of 
the levator anguli oris, and spreads, 
as it passes inwards, to end on 
aponeurotic tissue over the roof of 
the nose (Plate L) . When in action 
the skin on the side of the nose is 
thrown into folds, as in expressions 
of contempt. 

(3) The Dilator Ale Nasi 
(fig. 323, 5, 6) is a flat short band 
which arises from the lateral margin 
of the pyriform aperture, and passes 
downwards and inwards to end in 
the ala of the nose. It is a respira- 
tory muscle which lifts the ala 
upwards and outwards in forced 
inspiration. 

(■4) The Dbpeessoe Al^ Nasi 
(fig. 323, 7) arises in continuity with 
the naso-labial muscle, of which it is part, and ends in the ala 
of the nose. 

The Cartllag-es of the Nose (figs. 324, 325) should be 
examined now, for if left until the nasal cavity is examined 
they will be found dried and unfit for dissection. 

The Alae Caetilages, one on each side, form the basis of 
the alse and tip of the nose (figs. 324, 325). At the tip of the 
nose they bend inwards and their septal hmbs form a part of 
the nasal septum (the columna, fig. 325, 5). The shape of the 




P^Tamidalis nasi. 2. Upper 
part of tte levator labii super- 
ions alaque nasi turned aside. 
3. Compressor nasi. 4. Mus- 
culus anomalus. 5, 6. Dilator 
alae nasi. 7. Part of the de- 
pressor alfe nasi. 8. Upper 
segment of the orbicularis oris. 
9. Naso-labialis, 10. Upper 
incisive muscle. 
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nasal tip depends largely on the extent to which the septal 
limbs are pressed together. 

The Latebal Cartilages (fig. 8'24, i) are continuoiis with 
the septal cartilage along their mesial margins. They fill the 
interval on the roof of the nose between the alar cartilages 
below and the margin of the pyriform aperture above. 

The Sesamoid Caetilages (fig. 324, 7) are isolated pieces 
imbedded in the membrane which fills a hiatus between the 
alar, lateral cartilages, and margin of the pyriform aperture. 



Fig. 324. —The caktilager and 
bones of the nose viewed 

FKOM THE SIDE. (Amold.) 




Xasal bone. 2. Nasal process 
of tlie superior maxillary 
boue. 3. Cartilage of the 
septum. 4. Lateral cartilage. 
5, 5. Alar cartilage. 6. Inner 
portion of the alar cartilage. 
7. Sesamoid cartilages. 8. 
Areolar tissue of the ala nasi. 
9. Aperture of the nostril. 



Fig. 325.— The oakti- 
lages of the nose 
viewed pkom the 
I'KONT. (Wilson.) 




1. One of the nasal bones. 
2. Cartilage of the 
septum. 3. Lateral 
cartilage. 4. Alar 
cartilage. 5. Central 
portions of the alar 
cartilages which con- 
stitute the columna. 
6. Sesamoid carti- 
lages, 7. The nostril. 



Muscles surrounding- the Orbit, — The Orbicularis Palpe- 
brarum surrounds the orbit, covers the eyelid and acts as a 
sphincter to the palpebral fissure (fig. 321, p. 128). The orbital 
or outer fibres form a series of loops with their origin and inser- 
tion closely set together on the internal tarsal ligament, or tendo 
oculi (fig. 321, p. 128), and the ascending nasal process of the 
maxilla, at the inner margin of the orbit (see Plate L, p. 130). 
Below, the fibres overlap the origin of the levator labii superi- 
oris ; above the orbit the terminal fibres of the frontalis and 
corrugator supercilii mix with them (figs. 321 and 322). At 
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the outer margin of the orbit, contraction of the orbicularis 
causes the familiar crow's-foot wrinkles in the skin. The pal- 
pehral or inner fibres rise from the upper and lower margins of 
the internal tarsal ligament, and pass outwards in the upper 
and lower lids to be inserted to the outer tarsal Hgament 
(fig. 321). On the margins of the hds the fibres are collected 
into a rounded bundle (ciliary bundle). The palpebral fibres 
close the eye, the movement being one which almost entirely 
affects the upper lid alone. The levator palpehra superioris, its 
opponent, lies within the orbit. Although the nerve supply 
comes from the facial, its nerve fibres appear to arise, in part at 
least, from the oculo-motor and not from the facial nucleus. 
In a corresponding manner the nerve fibres for the orbicularis 
oris probably arise from the hypoglossal nucleus. Painful 
diseases of the cornea cause the orbicularis palpebrarum to 
pass into a condition of spasm. The orbicularis palpebrarum 
is also one of the most useful muscles of expression. 

The Facial Nerve (Vllth) (fig. 8-26, i7) is the motor nerve 
of the scattered subcutaneous sheet of muscle found on the 
face, head, and neck. From its origin in the floor of the fourth 
ventricle to its final distribution, four distinct stages in its 
course are recognised. 

{a) "Within the skull and internal auditory meatus (Plate 
LIII, p. 244). 

(b) Its passage through the temporal bone by the aqueduc- 
tus Fallopii (see fig. 413, p. 268). 

(c) A stage within the parotid gland where it divides (fig. 
326, 17). 

{d) The distribution of its final branches in the subcutane- 
ous tissue (fig. 326). 

Only the latter two stages can be examined now. 

If the student will refer to the dried skull he will find the 
stylo-mastoid foramen, at which the facial nerve escapes, in 
line with the anterior border of the mastoid process and at a 
depth of about one inch from its outer surface. It is at this 
point he should now look for the facial nerve, an operation he 
may have reason to repeat in actual practice (fig. 311, p. 107). 
To expose the nerve an incision should be made along the 
anterior border of the mastoid process and continued down- 
wards for one and a half inches on the anterior border of the 
sterno-mastoid muscle. Using the handle of his knife with 
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some vigour, he should push forwards the parotid gland and 
expose the posterior belly of the digastric muscle proceeding for- 
wards from beneath the mastoid process. In the angle between 
the anterior border of the mastoid process and this muscle the 
facial nerve should be seen, passing forwards in the parotid 
gland. Here he should look for three of its branches : 

Fig. 326. — Nerves of the face and scalp {Hirschfeld and LcvcilU.) 




1. Attrahens aiiriciilam muscle. 2. Anterior belly of occipito-frontalis. 3. Aiiriculo-temporal 
nerve. 4. Temporal brandies of facial nerve. 5. AttoUens am-icniam muscle. 6. Supra- 
trochlear nej've. 7. Posterior belly of occipito-frontalis. 8. Supra-orbital nerve. 9. Retra- 
hens auriculam muscle. 10. Temporal branch of orbital nerve (superior maxillary). 11. 
Occipitalis minor nerve. 12. Malar branches of facial. 13. Posterior auricular. 14. Malar 
branch of temppro-malar. 15. Great occipital. 16. lufra-orbital branches of facial. 17. 
Facial. 18. Nasal branch of ophthalmic. 19. Cervico-facial division of facial. 20. Infra- 
orbital branch of fifth. 21. Branches of facial to digastric and stylo-hyoid. 22. -Temporo- 
facial division of facial. 23. G-reat auricular. 24. Buccal branches of facial. 25. Trapezius 
muscle. 26. Long buccal. 27. Small occipital. 28. Buccal branches. 29. Sterno-mastoid. 
30. Mandibular branches. 31. Superficial cervical. 32. Mental. 33. Sterno-hyoid. 34. 
Cervical branches, 

(1) The PosTERioE Auriculae, passing upwards behind and 
beneath the ear to supply the occipitalis and auricular muscles 
(fig. 311, p. 107). 

(2) A branch to the posterior belly of the digastric (fig. 
326, 21). 

(3) A branch to the stylo-hyoid. 

As the nerve is followed into the parotid, superficial to the 
temporo-maxillary vein and external carotid artery, it is found 
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to break up into a series of branches {pes anserinus) which 
escape from the anterior and lower borders of the gland (fig. 
326). 

Of these the student should seek the following : 

(1) The Cervical Branches to the platysma, behind the 
angle of the jaw (fig. 326, 34). 

(2) The Mandibular to the muscles of the lower lip (fig. 
326, 30). 

(3) The Buccal branches to the buccinator and muscles at 
the angle of the mouth (fig. 326, 28). 

These three commonly arise together from the lower 
division of the facial nerve — the cervico-facial division (fig. 326, 
19). The following three arise from the upper division — the 
tenvporo-facial (fig. 326, 22) : 

(4) The Infra-orbital, to the muscles ending in the upper 
lip. 

(5) The Malar, over the malar bone to the orbicularis 
palpebrarum. 

(6) The Temporal branches stream upwards over the 
zygoma and supply the attrahens auriculam and muscles on 
the forehead. 

All these terminal branches communicate with the sensory 
nerves of the face and neck, but the meaning of the communi- 
cations has yet to be explained (see fig. 326). 

The Facial Artery (fig. 327) can be felt jpulsating as it 
crosses the lower jaw in front of the insertion of the masseter. 
At this point it can be readily pressed, for it is covered only by 
skin, subcutaneous tissue and platysma. The student should 
seek for it at this point as it escapes from the sub-maxillary 
triangle, between the lower border of the jaw arid sub-maxil- 
lary gland. The facial vein at this point lies close behind it, 
and the sub-maxillary lymphatic glands, into which the lymph 
vessels of the face drain, lie on each side of it. Its origin from 
the external carotid and its course in the carotid triangle have 
been described (fig. 291, p. 61). 

The artery passes obliquely across the cheek, under the 
insertions of the platysma and zygomatici. In this part of its 
course, as it lies on the buccinator, it is tortuous, to permit 
movements of the cheek and lower jaw. It courses up by the 
side of the nose and terminates at the inner canthus of the 
eye as the angular artery (fig. 327) . The angular artery ends 
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by anastomosing with' the nasal branch of the ophthahiiic artery. 
There is a free anastomosis between all the arteries which end 
on the face. 

The following branches, besides numerous twigs to the 
structures of the cheek, are to be looked for : 



Pig. 327. — The course and beanches of the facial aetehy. (F. W. Jones.) 




sub-mental /^ 



(1) The Inpeeioe Labial to the tissues of the lower lip. 
It anastomoses with the mental and submental arteries (fig. 
327). 

(2) The Infbeior Coeonaby unites with the artery of the 
opposite side in the sub-mucous tissue of the lip (see fig. 320, 
p. 127). 

(3) The SuPEEiOB Coeonaey (fig. 327) occupies a corre- 
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spending situation in the upper lip. The exact position of this 
artery should be observed, as it has to be compressed in opera- 
tions for hare-lip. It gives off a branch {artery of the septum) 
to the floor and septum of the nose. 

(4) The Lateral Nasal Arteey ends on the side and 
roof of the nose. 

The Facial Vein (see fig. 307, p. 102) does not correspond 
to the artery either in course or distribution. It begins as the 
angular vein vs'hich is formed at the inner canthus of the eye 
by the union of the frontal and supra-orbital veins. At its 
origin from the angular vein it is in free communication with 
the superior and inferior ophthalmic veins, and through them 
with the cavernous sinus. Its course down the face lies along 
the anterior border of the masseter, some distance behind 
that of the artery. It crosses the termination of the parotid 
(Stenson's) duct as it rests on the buccinator and receives 
from beneath the masseter the deep facial vein from the 
pterygoid plexus (fig. 307, p. 102). Branches corresponding to 
those of the artery join it. On the jaw it is in contact with 
and behind the artery. While the artery lies deep to the sub- 
maxillary gland, the vein passes down superficial to it and joins 
the, anterior division of the temporo-maxillary ; the temporo- 
facial trunk thus formed ends in the internal jugular. 

Minor Arteries of the Face. 

(1) The Teansybesb Facial Artery, a branch of the 
superficial temporal, crosses the masseter muscle above the 
parotid duct and ends in the tissues of the cheek (fig. 327). 
It anastomoses with branches of the facial and infra-orbital 
arteries, and is sometimes of considerable size, replacing in 
part the distribution of the facial. 

(2) The Nasal Brakch of the ophthalmic appears on the 
face above the internal tarsal ligament and joins the angular. 

(3) The termination of the Infea-orbital Aeteey is to be 
found at the infra-orbital foramen (fig. 327). 

(4) The Mental Beanch of the inferior dental artery 
escapes at the mental foramen, below the lower bicuspid teeth 
(fig. 327). 

Sensory Nerves of the Face. 

(1) The Infea-oebital Neevb (fig. 326, 20) will be found 
under the origin of the levator labii superioris, half an inch 
below the inferior orbital margin, and somewhat to the nasal 
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side of the middle point of that margin. It suppHes the skin 
of the cheelv from the margin of the lower eyelid to the margin 
of the upper lip. 

(2) The Malae Branches (fig. 326, u) from the second 
division of the fifth should be looked for as they escape by two 
or more canals in the malar bone. They supply the prominent 
part of the cheek, an area often highly coloured in life. 

(3) The Infba-teochleae, Beanch (see fig. 326) of the 
nasal nerve will be found as it passes over the internal tarsal 
ligament to end on the skin of the root of the nose and 
lachrymal sac. 

(4) The Nasal Neeve (fig. 326, 18), from the ophthalmic 
division of the fifth, appears between the nasal bone and lateral 
nasal cartilage and ends in the skin of the roof and tip of the 
nose. It has four distinct stages after it leaves the orbit and 
before it becomes superficial on the nose : 

(«) In the anterior ethmoidal canal ; 

(b) On the cribriform plate within the skull ; 

(c) Between the ethmoid and frontal ; 

(d) On the under surface of the nasal bone, which it 
grooves. 

(5) The Long Buccal (fig. 326, 26), a branch of the third 
division of the fifth, Appears in the fat beneath the masseter 
and passes forwards on the buccinator towards the angle of 
the mouth. It supplies the mucous membrane on the inner 
side and the skin on the outer side of the cheek. 

(6) The Mental Nerve (fig. 326, 32), from the third 
division of the fifth, will be found as it escapes at the mental 
foramen, below the two lower bicuspid teeth. It is a branch 
of the inferior dental, and supplies the lower lip and skin over 
the chin. 

(7) The Great Auriculae (fig. 326, 23), from the second 
and third cervical nerves (p. 74), sends a facial branch to 
supply the skin over the parotid and angle of the jaw. 

In practice it is found that the area of anaesthesia which 
follows section of a sensory nerve is very much less than the 
area of distribution. Section of the infra-orbital nerve, for 
instance, x^roduces only a small patch of anaesthesia on the 
cheek. The smallness of the anaesthetic area is commonly 
supposed to be due to an overlapping in the distribution of con- 
tiguous nerves. 
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Lymphatics of the Face. (See fig. 307, p. 102.)— The 
lymphatics from the greater part of the face follow the course 
of the facial vein and end in the group of glands (SUB- 
MAXILLAEY) round the facial artery and on the lower margin 
of the jaw and surface of the sub-maxillary gland. The 
student will probably have observed that these glands enlarge 
with any sore situated about the cheek, nose, or mouth. They 
receive lymphatics from the gums, lower lip, tongue, forehead, 
nose and inner part of eye, and have to be extirpated in any 
operation undertaken for the radical cure of cancer of these 
parts. 

Some lymphatics from the lower lip end in a sub-mental 
GLAND, situated above the body of the hyoid bone (fig. 307, 
p. 102). 

The lymph vessels from the temples and outer side of the 
orbit and eyelids pass to the paeotid set of glands in front 
of the ear (fig. 307, p. 102). 

Antrum of Highmore (Sinus Maxillaris). — It is important 
that a cursory examination of the antrum of Highmore of one 
side should be made at this stage of dissection, because it is 
from the facial aspect of the upper jaw that the surgeon has 
to approach this cavity. The soft structures having been 
cleared away from the anterior surface of the bone, an opening 
should be made large enough to admit the thumb below and to 
the outer side of the infra-orbital foramen, with either a chisel 
or trephine. The cavity will be found lined by mucous mem- 
brane. The canal for the infra-orbital nerve can be seen 
running backwards on the roof (fig. 346, p. 163) ; the opening 
into the middle meatus can be distinguished on the anterior 
part of the inner or nasal wall. Elevations along its floor, 
caused by the roots of the molar and biscupid teeth, will 
explain to the student how it is that pus may appear in the 
antrum from disease of the teeth, and how the cavity could be 
drained by tapping it through a tooth socket. It will be 
readily perceived, too, how tumours growing within the antrum 
may push up its roof and protrude the eyeball or fungate 
through on the face. He will also see how it is possible to 
follow the infra-orbital nerve along the roof and, using it as a 
guide, thus reach the spheno-palatine ganghon in the spheno- 
maxillary fossa through the posterior wall of the antrum (see 
fig. 413, p. 268). 
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DISSECTION X 
THE ORBIT AND ITS CONTENTS 

The Eyelids.— It is better to put off the dissection of the 
parotid, temporal, and pterygoid regions for the present, and 
turn for a day to the dissection of the orbit and all that per- 
tains to it, while the parts are still moist and easy of dissection. 
As far as possible, the student 

Fig. 328. — The lachrymal apparatus and 
(Bellamy.) 



NASAL DDCT. 



(Bristles are introduoed into the puncla 
lachrymalia.) 



should seek to build up his 
conception of the eyeball 
and the structures which 
surround it in the orbit as 
viewed from the front, for 
it is from this aspect that 
he has to deal with it in 
practice. Three fibrous struc- 
tures, closel}^ connected with 
the eyelids, should be ex- 
amined first, viz. the internal 
tarsal ligament, the palpebral 
membrane, and the tarsal 
plates. 

The Internal Tarsal Liga- 
ment or Tendo Oculi passes 
from the inner ends of the 
eyelids across the lachrymal 
sac, to which it is the sur- 
gical guide, and becomes 
attached to the ascending 
nasal process of the superior 
maxilla in front of the 
lachrymal groove (fig. 328). 
It can always be made taut and prominent by drawing the 
eyelids outwards. Only the skin and superficial fascia have 
to be reflected to expose it. To keep it stretched the external 
canthus of the eye should be fixed outwards by a hook. The 
attachment of the orbicularis palpebrarum to it should be 
dissected away. The infra-trochlear nerve and the nasal 




1, Lachrymal sac, 3, Tendo oculi or internal tar- 
sal ligament. 3. Yalvular folds in nasal duct. 
4. Orifice of uasal duct. 5. Lower turbinated 
bone. 6. Inuer wall of antrum. ' 



142 



THE OEBIT AND ITS CONTENTS 



Pig. 



329. — Appendages of 
EYE. (Wilson.) 



tranch of the ophthalmic artery should be looked for as they 
escape in the fatty, fibrous tissue above it (fig. 304, p. 97). 
The angular artery passes over or near it, to anastomose with 
the nasal artery. Behind its inner half, filling the lachrymal 
groove, will be found the thick fibrous wall of the lachrymal 
sac, which may be opened by a vertical cut, made above and 
below the ligament (fig. 328). Externally the ligament divides 
into an upper and lower process, which end in the tarsal 
plates of the upper and lower lids. The ligament keeps the 
■eyelids in position and gives origin to part of the orbicularis 

palpebrarum (fig. 328). 

The Palpebral (orbital) Mem- 
brane or Fascia is exposed when 
the orbicularis palpebrarum is re- 
flected. • It closes the orbit in front 
and offers resistance to the escape 
of blood or pus from that cavity. 
At its circumference it is con- 
tinuous with the periosteum at 
the margin of the orbit, except at 
the trochlea, where there is a 
distinct hiatus by which the supra- 
trochlear nerve escapes. The 
membrane converges from the 
circumference of the orbit to be- 
come attached to the anterior 
aspects of the tarsal plates in the 
upper and lower eyelids (fig. 330). 
At the inner extremity of the 
eyehds it becomes thickened and 
forms the internal tarsal ligament, 
while a less distinct thickening, which joins the eyelids to the 
outer margin of the orbit, is distinguished as the external tarsal 
ligament. 

The Tarsal Plates (fig. 329, ], s) form the firm basis of 
the eyelids, and are composed of dense fibrous tissue. Over 
their free margins are imbedded the roots of the eyelashes, and 
in them lie the Meibomian glands (fig. 331, 8). They are bound 
at their outer and inner" ends to the margin of the orbit by the 
tarsal ligaments. The orbital membrane is united to them, 
not at their free margin, but on their anterior aspects (fig. 330). 




Superior tarsal plate. 2. Lower border 
of the plate on which are seen the 
openings of the Meibomian glands. 
3. Inferior tarsal plate ; along the 
upper border of this plate the openings 
of the Meibomian glands are likewise 
seen. 4. Lachrymal gland, its superior 
or orbital portion. 5. Inferior or pal- 
pebral portion. 6. Lachrymal ducts. 
7. Plica semilunaris. 8, Caruucula 
lachrymalis. 9. Puncta lachrymalia. 

10. Superior lachrymal canaliculus. 

11. Inferior lachrymal canaliculus. 

12. Lachrymal sac. 14. Dilatation of 
the nasal duct, where it opens into 
the inferior meatus of the uose. 
15. Nasal duct. 
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Section of the Upper Eyelid (see fig. 331). — A vertical 
section should be made through both upper and lower eyelids 
in the line of the pupil. The parts to be looked for are shown 
in figure 331. On the outer surface is seen the skin, with a 
thin, loose subcutaneous tissue, free of fat. It contains the roots 
of fine hairs. The palpebral membrane appears in section with 
the orbicularis superficial to it (fig. 330) . Part of the insertion 
of the levator palpebrse is seen to perforate the membrane, 
and gain an attachment to the anterior surface of the tarsal 
plate. The conjunctiva commences at the anterior edge of the 



Fig. 330. — Section of the okeit and eye to show Tenon's capsule and space, 
AND THE CHAMBEES OF THE EYE. {Diagrammatic.) 
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free margin of the lids, and lines their ocular surface ; then it 
is reflected on the eyeball (fig. 330). The angle formed by 
the reflection is the fornix. Foreign bodies in the eye are 
more difficult to extract from the upper than from the lower 
fornix, because of its greater depth. In the sub-con junctival 
tissue of the lids there is normally a slight amount of lymphoid 
tissue, which in diseased conditions may increase and give rise 
to granular lids. 

The Meibomian Follicles (fig. 331, 8) are imbedded in 
the tarsal plates, and can be seen on the conjunctival surface as 
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parallel lines of minute yellowish beads (fig. 332, i). They 
end on the free margin of the lids, near the inner edge. Their 
secretion moistens and lubricates the opposed edges of the eye- 

FiG. 331. — Section of upper eyelid. {After Merkel.) 




1. Orbicularis palpebra-rum. 2. Sudoriparous glands,. 3. Skin. 4. Eyelashes. 5. Sebaceous 
glands of eyelash. 6. Ciliary muscle of Riolan. 7. Vein. S. Meibomian glands. 9. Cou- 
juuctiva palpebrte. 10. Levator palpebrie. Fibres lost in the integument. 11. Levator 
palpebriei 12. Orbital fat. 13. ilargin of orbit. 

lids, but in diseased conditions it becomes viscid and causes 
the lids to stick. 

The Eyelashes are best developed in the upper lid, wll^re 
they form rather an irregular double row. Their sheaths are 
imbedded in the subcutaneous tissue over the free margins of 
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the tarsal plates (fig. 331, 4). Inflammation of the root of an 
eyelash gives rise to a ' stye ' ; inflammation of their sheaths or 
in the lids leads to contorted growth of the eyelashes. Bundles 
of the palpebral part of the orbicularis pass among their 
roots, and may lead to the cilia assuming abnormal positions 
(fig. 331). 

The Levator Palpebb^ Supeeioeis will be seen after- 
wards running forwards beneath the roof of the orbit, but its 
insertion in the eyelid is best seen now (fig. 330). It is the 
opponent of the orbicularis 'palj)ebrarum and raises the upper 
eyelid. Its deeper fibres are inserted to and raise the upper 
fornix of the conjunctiva ; its &,nterior part blends with the 
palpebral membrane, and is 
attached to the orbicularis and 
anterior surface of the tarsal 
plate. It is also connected with 
the upper edge of the tarsal 
plate by a layer of involuntary 
muscular fibres. 

Palpebral Akteeies (see 
fig. 338, p. 154).— The nasal 
artery gives off at the inner 
angle of the eye an upper and 
lower palpebral branch, which 
course outwards on the eyelids 
to anastomose with correspond- 
ing branches given off by the 
lachrymal at the outer angle. 

The following Sensoey Neeves end in the eyelids (fig. 304, 
p. 97) :_(l) Palpebral branches of the infra-trochlear nerve at 
their inner ends ; (2) branches of the infra-orbital in the lower 
lid ; (3) branches of the lachrymal in the outer segment of the 
upper lid ; (4) minute branches of the supra- orbital and supra- 
trochlear in the middle of the upper lid. 

Laehpymal System. This comprises : — 

(1) Lachrymal Gland. 

(2) Lachrymal Papillae and Puncta. 

(3) Lachrymal Canals or Canalicuh. 

(4) Lachrymal Sac. 

(5) Nasal Duct. 

(6) The eyehds also form an essential part of the apparatus. 
III. L 



Fig. 332. — Meibomian glands, as 
seen upon the innee aspect of the 
EYELIDS. (Arnold:) 



3 

Upper lid. 2. Lower lid. 3, 3. Conjunctiva, 
d. Apertures of the Meibomian glands, 
forming a. row along the free border of 
each eyelid. 5, 5. Papillse lachrymales. 
6, 6. Puncta lachrymalia. 7. Apertures of 
the efferent ducts of the lacTirymal gland. 
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By their movements the tears are forced from the eye into the 
achrymal sac. 

The Lachrymal Gland (figs. 329, p. 142, and 335, 4, p. 150), 
by which tears are secreted, is situated above and to the outer 
side of the eyeball, within the upper and outer angle of the 
orbit. The palpebral membrane should be detached from the 
margin of this angle of the orbit and turned down ; the anterior 
edge of the gland then comes into view. It is by this route 
that the surgeon gains access to the gland. In the normal 
condition of parts it is not possible to distinguish the gland 
clearly with the finger in life, although it is only covered by 
skin, subcutaneous tissue, orbicularis and palpebral membrane. 
When the loose tissue in the angle is picked away with the 
forceps, the two parts of the gland — orbital a.iid palpebral — can 
be made out. If the student pushes the handle of his knife 
into the fornix of the conjunctiva, beneath the outer half of the 
upper lid, the palpebral part will be seen, resting on the con- 
junctiva, and composed of ten to twelve semi-detached nodules, 
each opening by its own duct at the fornix. The orbital part 
is flat, oval and compact, and its ducts open at the outer end of 
the fornix. This part is compressed against the frontal and 
malar bones in the outer angle of the orbit. The outer edge of 
the levator palpebrse cuts into the gland, between the orbital and 
palpebral parts. The lachrymal artery and nerve will be better 
seen afterwards, when the roof of the orbit is removed. Its 
capsule is made up of the lax orbital tissue which surrounds 
the gland. 

How THE Tears are conveyed to the Nasal Cavity 
(fig. 328, p. 141). — The secretion of the lachrymal gland passes 
across the eye, moistening the cornea and eyelids, to be collected 
at the inner canthus or angle by the upper and lower lachrymal 
canals and by them conducted to the lachrymal sac. The 
lachrymal sac communicates with the inferior meatus of the 
nose by the nasal duct. 

Lachrymal Canals.— Near the inner end of each eyeHd, and 
on the free margin, there will be seen a conical papilla (papilla 
lachrymalis) with a small opening on the apex (punctum 
lachrymale) at which the upper and lower lachrymal canals 
commence (fig. 329, 9) . As the lids open and shut the apices 
of the papillse, which are turned inwards, rub in the vertical 
grooves which lie at each side of the plica semilunaj-is (fig. 333). 
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The cicatrisation which follows inflammation of the lids may 
turn the papillae outwards, with the result that the normal 
lachrymal secretion, being no longer caught at the puncta, 
overflows and trickles down the cheek. The lachrymal canals, 
which are imbedded in the firm fibrous tissue behind the 
internal tarsal ligament (fig. 328), surround the caruncula 
lachrymalis and unite together as they enter the outer side of 
the lachrymal sac (fig. 329). The student should lay these 
canals open, a procedure which the surgeon has occasionally to 
undertake. He will see that they bend suddenly inwards at the 
base of the papillae (fig. 329). 

The -Caeuncula Lachrymalis (fig. 333) contains a few 
hair roots ; the plica semilunaris, between it and the eye. 



Fig. 333.- 



-VlEW OF EYEBAI/L &C. OBTAINED ON DKAWINQ THE LIDS FOKCIBLY 

APART. (After Merkel, frovi Morris's ' Anatomy.') 
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represents the third eyelid of the cat and membrana nictitans 
of birds. 

The Lachrymal Sac (fig. 328, p. 141) fills the lachrymal 
groove, formed by the lachrymal bone and ascending nasal 
process of the superior maxilla, and lies behind the inner half 
of the internal tarsal ligament, to which it is firmly adherent. 
The sac should be laid open by a vertical incision in front, the 
internal tarsal ligament being cut at the same time. Its wall, 
which is continuous with the periosteum of the lachrymal fossa, 
is thick and resistant (fig. 334). 

The Nasal Duct (fig. 328, p. 141) will be found, when a 
probe is passed into it from the lachrymal sac, to pass down- 
wards and slightly outwards and backwards, and to be of 
slightly less calibre than the sac. It is about, 15 mm. long 

I. 2 
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and will take a probe with a diameter of 3 mm. (^ inch). 
The lachrymal passage from the eye to the nose is lined by 
ciliated epithelium. The mucous membrane in the upper part 
of the pasal duct is thrown into slight folds ; it has a thick 
submucous coat, in which constrictions may form after inflam- 
matory conditions. Strictures may occur at any point. The 
nasal duct perforates the mucous membrane of the inferior 
meatus (as will be seen later) in the same oblique valvular 
manner as the ureter enters the bladder. Were it not so, the 
lachrymal apparatus would become inflated every time the nose 
is blown. 

The Tensor Tabsi muscle '(fig. 334) lies on the same plane 
and behind the internal tarsal ligament and lachrymal sac. To 



Fig. 334.— Section of the laoheyhal sac to show its relationship to the 
inteenal tarsal ligament and tensor tarsi. 
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see it, snip through the eyelids near their inner extremities with 
scissors and throw them with the internal tarsal ligament in- 
wards. The fibres of the tensor tarsi will then be seen rising 
behind the lachrymal sac from the lachrymal crest and passing 
outwards to end in the inner extremities of the upper and lower 
tarsal plates. When the muscle contracts it pulls the eyelids 
inwards so as to press and adjust their edges when the eye is 
closed. It may also compress and empty the sac to some 
extent. Tt is supplied from the facial nerve. 

The Oeigin of the Infeeioe Oblique, from the floor of 
the orbit, will be seen when the attachment of the palpebral 
membrane to the lower margin of the orbit is cleared away 
(Plate L, p. 130). The muscle can be followed backwards and 



CAPSULE OP TENON M9 

outwards until it perforates a horizontal plane of fibrous tissue 
passing from the outer to the inner wall of the orbit under the 
eyeball. This suspensory ligament (Lockwood) is part of the 
capsule of Tenon, and keeps the eyeball from falling downwards 
when, for some diseased condition, the upper jaw has been 
removed. 

The Capsule of Tenon (see fig. 330, p. 143) is the synovial 
bursa in which the eyeball rests and rotates, and through 
which the ocular muscles must pass to gain insertion to the 
eyeball. About 8 mm. (^ of an inch) behind the margin of 
the cornea and within the capsule of Tenon will be found the 
tendinous insertions of the ocular muscles. The capsule will 
be better seen when the roof of the orbifi 'is removed, l^ut it 
is important to examine it from the front, as it is by cutting 
through the ocular reflection of the conjunctiva and then open- 
ing the capsule that the surgeon reaches the insertions of 
the ocular muscles in cases of squint. The student should 
expose the insertion of the external rectus in the following 
manner : — Fix the eyelids as far apart as possible ; snip through 
the conjunctiva with scissors at its reflection on the outer side 
of the eye. The fibrous tissue beneath it, adherent to both 
the conjunctiva and sclerotic coat of the eyeball,' is the anterior 
part of the capsule of Tenon. When it is cut through the 
student will find he has gained entrance to the space within 
the capsule and will be able to see the tendon of the external 
rectus perforating it to reach the eyeball. He will see further 
that when the tendon is divided the muscle is still fixed in the 
wall of the capsule and through it may still act on the conjunc- 
tiva and eyeball (fig. 330, p. 143). The insertions of the other 
muscles can be reached in precisely the same manner. He 
must not expect the inner surface of the capsule to be perfectly 
smooth ; he will find everywhere fine fibres joining it to the 
sclerotic coat of the eyeball. Further, he will observe that the 
capsule of Tenon is bound to the outer wall of the orbit by the 
strong external check ligament, to the inner wall by the slighter 
internal check ligament, and to the roof by a fibrous prolon- 
gation round the tendon of the superior oblique. By these 
fibrous bands, the eyeball is retained in place within the orbit. 

Dissection of the Orbit from the Roof. — The calvarium 
must be removed again, the head propped forward so as to 
bring the base of the skull nearly into the horizontal position, 
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and the roof of the orbit removed with saw and chisel, after the 
manner shown in fig. 335. The section of bone removed is 
composed of the orbital plate of the frontal, with a part of the 
small wing of the sphenoid. It is very thin, and may easily be 
perforated by a foreign body thrust into the orbit against it. 

The student should at this stage examine the orbital cavity 
of a skull, especially the sphenoidal fissure and optic foramen, by 
which openings structures pass between the cranial and orbital 

cavities (see Plate LI, 

Fig. 335. — Superficial dissection of the p. 152). He will notice in 

iSLT'™ "''''"■ (^^"'^''^"''^ '^"^ his dissection that the dura 

mater and cavernous sinus 
completely occlude the 
sphenoidal fissure (fig. 330, 
p. 143). 

The Periorbital Mem- 
brane (fig. 330) is seen 
when the roof is removed. 
It is the periosteum of 
the orbital walls ; behind 
it becomes continuous 
with the dura mater at 
the sphenoidal fissure, 
especially with the part 
forming the cavernous 
sinus ; in front it be- 
comes continuoiis with 
the periosteal covering of 
the bones surrounding the 
orbit and also with the 
circumference of the pal- 
pebral membrane. 
When the exposed part of the periorbital membrane is cut 
away the following structures are seen : 

(1) The Fourth Cranial Nerve (fig. 335, is) passing along 
the upper surface of the superior oblique and supplying that 
muscle. It reaches the sphenoidal fissure in the outer wall of 
the cavernous sinus, and passes into the orbit beneath the small 
wing of the sphenoid (fig. 336). 

(2) The Frontal Nerve (fig. 335,8), which passes forwards 
above the levator palpebrae superioris, and, before it escapes from 




1. Supra-troclilear nerve. 2. Supra-orbital nerve. 3. 
Obliquus superior. 4. Lachrymal gland. 5. Infra- 
trocMear nerve. 6. Levator palpebra: superioris. 
7. Nasal nerve (fiftll). 8. Frontal nerve (fifth), 
9. Optic nerve. 10. Bectns superior. 11. Third 
nerve. 12. Lachrymal nerve. 13. Pourth nerve. 
14. Gasserian ganglion of fifth. 15. Sixth nerve. 
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the orbit, divides into siopra-orbital and supra-trochlear nerves 
(p. 98). It is a branch of the ophthalmic division of the fifth, 
which reaches the sphenoidal fissure in the outer wall of the 
cavernous sinus (fig. 336). 

(3) The SuPEA-OBBiTAL Aeteky, a branch of the ophthalmic, 
joins the frontal nerve over the levator palpebrse superioris and 
accompanies the corresponding nerve to the forehead. 

(4) The Lachbymal Nerve (fig. 335, 12). It supphes the 
lachrymal gland with secretory and sensory fibres, and ends in 
the skin over the upper and outer angle of the orbit. Like the 
frontal nerve, it is derived from the ophthalmic division of the 



Fig. 336.- 



-DlAGKAM 01? THE OPHTHALMIC VEINS, CAVERNOUS SINUS, AND THE NEKVES 
IN THE WALL OF THE SINUS. {F. W. JOfieS.) 
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hfth. In its passage forwards, above the external rectus, it 
gives off a branch which joins with one from the superior 
maxillary on the outer wall of the orbit. The malar and 
temporal nerves arise from the temporo-malarloo^ thus formed. 

(5) The Levator PALPEBRiG Superioris takes its origin 
above the optic foramen (Plate LI, p. 152) and, expanding as it 
passes forwards, ends in the upper eyelid and conjunctiva, as 
already described (fig. 330). Prom its lateral margins, fibrous 
expansions pass to the orbital surfaces of the outer and inner 
angular processes. 

(6) The Kecttjs Superior is seen when the last muscle is 
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detached at its origin 9,nd reflected forwards. If the bone 
roofing over the optic foramen is chipped away, the muscle 
will be found to arise from the upper part of a fibrous collar 
encircling the entrance of the optic nerve and continuous with 
the periosteum round the optic foramen. The muscle passes 
forwards and, perforating the capsule of Tenon, is inserted to 
the sclerotic coat of the eye. When it contracts, the cornea is 
turned upwards and slightly inwards. 

(7) The Obliquus Superior (fig. 335, 3) arises from the 
fibrous collar internal to the origin of the rectus superior (see 
Plate LI, p. 152). Lying along the inner wall of the orbit, 
and under the roof, it ends in a tendon which hooks round the 
trochlea, a fibrous loop attached to the trochlear impression of 
the orbital roof (fig. 343, p. 160). It is inserted on the posterior 
and outer aspect of the sclerotic, passing under the rectus 
superior. When it contracts, the pupil is turned downwards 
and outwards, thus correcting the tendency of the rectus superior 
and inferior to turn the pupil inwards. A small bursa surrounds 
the tendon at the trochlea. The capsule of Tenon sends a 
prolongation to the trochlea round the tendon of the superior 
oblique. 

The seven structures just described, with the exception of 
the levator palpebrse, should be cut through in front and re- 
flected backwards. The trochlea and tendon of the superior 
oblique and terminal part of the rectus should be left in situ. 

The Orbital part of the lachrymal gland can now be more 
fully examined (see p. 146 and fig. 335, i). The lachrymal nerve 
has just been described ; beneath it will be found the Lach- 
rymal Artery (fig. 338, k), a branch of the ophthalmic. It 
supplies the gland and ends in the outer parts of the eyelids 
and neighbouring structures. A meningeal branch of the 
artery enters the cranium in the outer part of the sphenoidal 
fissure, and is sometimes of considerable size. It communicates 
with the middle meningeal. The orbital part of the gland fills 
a fossa within the upper and outer angle of the orbit ; it rests 
on the levator palpebrse superioris, capsule of Tenon, and external 
rectus. 

The Capsule of Tenon should now be investigated. It is 
apparent to the dissector, and is well shown in vertical 
section (fig. 330, p. 143), that the structures within the orbit 
are packed in a matrix of connective tissue, which, in a state 
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of health, contains a considerable amount of fat. In wasting 
diseases the fat is absorbed, and the eyeball appears sunken 
within its socket. It will be seen how easily inflammatory 
processes may spread in it and work complete destruction of 
the contents of the orbit. The connective tissue of the orbit 
which immediately surrounds the sclerotic part of the eyeball, 
from the entrance of the optic nerve behind to the reflection 



Fig. 337. — Horizontal section thbough left oebit, viewed fkom above. 
{After Von Gerlach, from Morris's ' Anatomy.') 
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of the conjunctiva in front, is condensed into a fibrous bursal 
cup, in which the eyeball freely rotates. This is the Capsule 
OF Tenon. The lymph space between the capsule and the 
sclerotic is Tenon's Space. The following features of the 
capsule should now be examined (see fig. 330, p. 143, and 
fig. 337) : — 

(1) Cut through the capsule, some distance behind the in- 
sertion of the superior rectus, to the eyeball, and see that the 
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great lymph space which separates it from the eyeball is crossed 
by numerous white fibres. 

(2) Its outer surface is continuous with the surrounding 
tissue of the orbit. 

(3) It is attached to the optic nerve behind, and to the con- 
junctiva in front. 

(4) It is perforated by, and forms sheaths for, all the ocular 
muscles as they pass to their insertions on the sclerotic. 

(5) That at the 

Fig. 338. — Disteibution or the ophthalmic perforation of the 

AKTEKT. (Merkel and Henle.) , i j • x i 

^ ' external and internal 

recti it sends fibrous 

prolongations to the 

outer and inner walls 

of the orbit, which 

limit the extent to 

which these muscles 

may contract (ex- 

tertial and internal 

check ligaments) (fig. 

337). 

(6) Its prolonga- 
tion to the trochlea 
should be followed. 

(7) Its suspensory 
part, which has been 
already mentioned 
(p. 149). It passes 
from the inner to 
the outer wall of the 
orbit, and acts as a 
hammock for the eye- 
ball. It is pierced by 

the inferior oblique. Enucleation of the eyeball is performed 
by detaching it within the capsule of Tenon ; the muscles, the 
optic nerve, ciliary arteries and nerves are cut as they cross 
Tenon's space to the eyeball (fig. 330). 

The Ophthalmic Artery (fig. 316, p. 118) springs from the 
internal carotid, and at once passes through the optic foramen, 
at first below, and then to the outer side of the optic nerve. 
When within the orbit, it crosses obliquely above the optic 




1. Frontal bone. 2. Crista galli. 3. Cribriform plate. 4. Lesser 
wing of splienoid. 5. Upper eyelid. 6. Eyeball. 7. Lachry- 
mal gland. 8. Optic nerve. 9. External rectus muscle. 
10, 10. Cut ends of superior rectus. 11. Origin of superior 
oblique. 11.' Pulley for its tendon. 11." Insertion of ten- 
don. 12. Internal rectus. «. Internal carotid artery, b. 
Ophthalmic, c. Terminal branch dividing into (e) Nasal 
and (/) Frontal, d. Anterior ethmoidal, (j. Palpebral. 
h. Central artery of retina i. Supraorbital, k. Lachryma], 
k'. Palpebral branch of lachrymal. Z. Short ciliary, m. 
Long cihary. n. Posterior ethmoidal. 
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nerve from without inwards, and ends at the inner angle of 
the orbit by dividing into the nasal and frontal arteries (fig. 
838). The nasal communicates with the angular artery — the 
terminal twig of the facial. The artery may be divided into 
three stages : (1) on the outer side of the optic nerve ; (2) over 
the optic nerve ; (3) on the inner side of the optic nerve and 
along the inner wall of the orbit. 

The branches of the ophthalmic artery may be divided into 
the following three sets ; the individual branches of each set 
being examined : — 

A. For the Eyeball. — They arise from the first and second 
stages. 

{a) Central Arteey of the Eetina (fig. 338, h). — This 
perforates the outer side of the optic nerve in front of 
the optic foramen, and passes forwards in the nerve. 
It appears within the eyeball at the optic disc, and 
supplies the retina (fig. 348, p. 167). Embolism of 
this artery causes blindness. 

(5) Short Ciliary Arteries (fig. 338, l). — These run 
along both sides of the optic nerve, pierce the sclerotic, 
and end as shown in fig. 351, ly, p. 170. 

(c) Long Ciliary Arteries (fig. 338, m). — These, 
commonly two in number, run forwards to perforate 
the sclerotic anteriorly, and supply the conjunctiva, 
cornea, ciliary, bodies and iris (fig. 351, i3, is, p. 170). 
Anterior Ciliary Twigs are supplied from the mus- 
cular branches of the ophthalmic artery (fig. 351, 7). 

B. For Orbital Structures. 

/ Arise before the oph- 
thalmic artery crosses 
{a) Lachrymal Artery the optic nerve. The 

(6) Supra-orbital Artery j first two of these 
(c) Outer Muscular Arteries^ branches have been 
{d) Inner Muscular Arteries already examined; the 

last two are now to 
be sought for. 

C. Branches ending- outside the Orbit. — They arise from 
the third stage. 

(a) Posterior Ethmoidal (fig. 338, n). — This artery 
passes by the posterior ethmoidal canal to the cribri- 
form plate, within the skull. It gives branches to 
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the meninges and lining membrane of the ethmoidal 
sinuses. 

{b) Anterioe Ethmoidal Aeteby (fig. 338, d). — This 
branch accompanies the nasal nerve through the 
anterior ethmoidal canal, across the cribriform plate, 
and enters the roof of the nasal cavity between the 
frontal and ethmoid ; it ends in the mucous membrane 
of the nasal cavity. It supphes branches to the 
meninges as it crosses the cribriform plate, to the 
lining membrane of the anterior ethmoidal cells and 
frontal sinus. 

(c) The Palpebral Branches (fig. 339, u) arise at 
the inner angle of the eye, supply the conjunctiva. 

Fig. 3.S9. — Aeteeiks of the oebit teom the octbe side. 
{From Hirschfeld and LeveilU.) 




1. Internal carotid. 2. Ophthalmic artery. 3. Arteria centralis retiiiEe. 4. Muscnlar branches. 
5. Lachrymal artery, ti. Ciliary artery. 7. Posterior ethmoidal artery. 8. Rectus inferior. 
9. Anterior ethmoidal artery. 10. Obliquus inferior. 11. Snpra-orbital artery. 12. Facial 
artery. 13. Frontal artery. 14. Palpebral arteries. 15. Nasal artery. 



lachrymal sac, and pass outwards in thej eyelids. 
They end by anastomosing with the palpebral 
branches of the lachrymal (fig. 338, k'). 

(d) The Frontal Artery (fig. 339, 13) arises from the 
terminal stage of the ophthalmic, near the inner wall 
of the orbit. It accompanies the supra-trochlear 
nerve, and ends in the tissue of the forehead and scalp. 

(e) The Nasal Artery, one of the terminal branches, 
crosses the internal tarsal ligament and lachrymal 
sac and ends by anastomosing with the angular 
artery (fig. 327, p. 137). 



OPHTHALMIC VEINS 



157 



Fig. 340. — Aetekies and veins of 
THE OKBiT. {From JSirschfeld 



and LeveilU.) 



The Ophthalmic Veins differ somewhat from the artery in 
course and distribution. There are two of them, a superior 
(fig. 340, lo), draining the eyeball and the structures in the 
upper part of the orbit, and ending between the heads of the 
external rectus in the cavernous sinus ; and an inferior, drain- 
ing the structures in the floor of the orbit, communicating with 
the great venous plexus round the external pterygoid muscle, 
through the spheno-maxillary fis- 
sure, and ending in the cavernous 
sinus with the superior between 
the heads of origin of the external 
rectus (fig. 336, p. 151). The 
communications of the ophthalmic 
veins are particularly worthy of 
consideration, as through them 
infective processes may spread 
from the face or zygomatic fossa 
to the cavernous sinus and cause 
thrombosis of the veins and sinus. 
The frontal and supra-orbital 
veins communicate with the 
superior ophthalmic vein, but end 
chiefly in the facial (fig. 340). 

Veins of the Eyeball. — 
The blood poured into the eyeball 
by the ciliary arteries is convej^ed 
away by four or five vence vorti- 
cosce (fig. 341). These perforate 
the sclerotic near the equator of 
the eyeball, and join the oph- 
thalmic veins. The central vein 
of the retina accompanies the 
central artery, and ends in the 
superior opthalmic vein. 

The Nerve Supply of the Eye should now be examined. 

(1) The Short Ciliary Nerves (fig. 342, is), about six in 
number, will be found passing forwards in the connective tissue 
round the optic nerve, and perforating the sclerotic near the 
entrance of that nerve. They proceed forwards beneath the 
sclerotic, as will be seen in the dissection of the eye, and supply 
motor fibres to the ciliary or focusing muscle and to the 




1. Pulley of superior oblique tejiflou. 2. 
Levator palpebrse (cut). 3. Trunk of 
ophtlialmic artery from which the 
frontal, nasal, and palpebral branches 
are derived. 4. Lachrymal gland. 5. 
Anterior ethmoidal artery. 6. Rectus 
superior (cut). 7. Posterior ethmoidal 
artery. H. Supra-orbital artery. 9. 
Ciliary arteries. 10. Ophtlialmic vein. 
11. Origins of obliquus superior, leva- 
tor palpebra3, and superior rectus. 12. 
LachrjTnal artery. 13. Optic nerve. 
14. Ophthalmic artery. 15. Carotid 
artery. 16. Cavernous sinus. 
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Fio. 341. — Dissection of the eyeball, 

SHOWING ITS SECOND TUNIC, AND THE MODE 
OF ORIGIN OF THE VENyE VORTICOSE OF 

THE CHOROID. (Amold.) 



muscular fibres of the iris, which constrict and dilate the pupil, 
besides sensory fibres to the eyeball. 

(2) The Lenticular or Oiliaby Ganglion (fig. 342, 7) will 
be found between the optic nerve and external rectus by tracing 
backwards the short ciliary nerves, which arise from it. The 
ganglion is not easily found, as it is little larger than the head 
of a pin. The ophthalmic artery, before crossing the optic nerve, 
passes over the ganglion. By picking it up in his forceps and 
pulling it somewhat forwards, the student will find it is con- 
nected behind by the following roots (fig. 342a) ; 

(a) A long root from 
the nasal branch of the 
fifth, through which it 
receives sensory fibres for 
the eye. 

{b) A sJiort 7-oot, from 
the branch of the third 
nerve to the inferior ob- 
lique, through which it 
receives motor fibres for 
the ciliary muscle and 
constrictor fibres of the 
iris (fig. 342, 8). 

(c) A sympathetic root 
from the cavernous plexus 
on the internal carotid, 
thereby receiving vaso- 
motor and irido-dilator 
fibres from the first cer- 
vical ganglion (fig. 413, 
p. 268). Thus it is that excision of the first cervical ganglion 
leads to constriction of the pupil and a sinking inwards of the 
eyeball. 

(3) Two Long Ciliaby Nebves pass directly from the nasal 
nerve, along with the short nerves, to the eyeball (see fig. 342). 
The cornea is supplied with sensation by those nerves ; they 
pass forwards in the eyeball, as will be seen later, within the 
firm, unyielding sclerotic coat. Hence in glaucoma, when the 
intra-ocular tension is greatly raised, these nerves are com- 
pressed, the cornea becoming partially anassthetic. 

Motor Nerves of the Orbit.— (1) The Fourth Cranial 




1. Part of the sclerotic coat. 2. Optic nerve. 3, 3. 
Choroid coat. 4. Ciliary ligament. 5. Iris. 
6, 6. Vense vorticosfe. 7, 7. Trunks of the 
vense vorticosee at the point where they have 
pierced the sclerotic. 8, 8. Posterior ciliary 
veins, which enter the eyeball in company with 
the posterior ciliary arteries, by piercing the 
sclerotic at 9. 10. One of the loog ciliary 
nerves, accompanied by a long ciliary vein. 
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Nerve has already been seen to end in the Superior ObUquc 
(fig. 335, p. 150). 

(2) The Third Cranial Neeve (fig. 336, p. 151) passes from 
the outer wall of the cavernous sinus to the orbit, through the 
sphenoidal fissure, between the two heads of origin of the 
external rectus (fig. 342, i). It divides into an upper division, 
which supplies the levator palpebrse and rectus superior, and a 
loioer, which ends in the rectus internus, rectus inferior, and 
obliquus inferior (fig. 342, 9, 12). Between its two divisions the 
nasal nerve will be seen to pass forwards. 



Fig. 342. — Neeves of the orbit, seen from 
THE oCTEE biDE. (From Sirschfeld and 
LepeilU.) 




. Third ijerve. 2. Nasal nerve, giving oft a long ciliary 
nerve in tlie orbit, and tUe long root ot the lenti- 
cular ganglion belore entering the orbit. 3. Sixth 
nerve. 4. Trnnk of ophthalmic nerve (5th). 6. 
Ligament of Zinn. 6. Origin of external rectus. 
7. Lenticular gangUon (the long root is joining it 
behind). 8. Short root of lenticular gangUon, 9. 
Branch of third nerve to levator palpebrse superioris 
and superior rectus. 10. Inferior rectus. 11. Hook 
placed on superior rectus. 12. Branch of third 
nerve to obliquus inferior. 13. Frontal nerve 
(cut). 14. Eyeball. 15. Short ciliary nerve. 16. 
Inferior obUque. 17. Gasserian ganglion. 



Fig. 342a. — Diagram oe the 

LENTICULAR GANGLION. {Frmil 

Hirschfeld and LeveilU.) 




1. Lenticular ganglion. 2. Long 
root from — 3. Nasal branch 
ot fifth. 4. Short root from— 

5. Nerve to inferior oblique. 

6. Sympathetic root from ca- 
vernous plexus. 7. Short cili- 
ary nerves. 8. Long ciliary 
nerves. 



(3) The Sixth Cranial Nerve passes from the cavernous 
sinus to within the orbit, and ends in the rectus externus. It 
passes through the sphenoidal fissure between the two heads of 
the external rectus, being the lowest in position of all the 
nerves in the sphenoidal fissure (fig. 342, 3). 

Sensory Nerves of the Orbit. — (1) The Frontal and 
Lachrymal have been seen passing forwards beneath the roof 
of the orbit (fig. 335, p. 150). They enter by the sphenoidal 
fissure above the origin of the external rectus. 

(2) The Nasal Nerve leaves the ophthalmic division of the 
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Fig. 343. — Muscles of the eyeball. The 
view is taken i'kom the outer side 

OF THE EIGHT OEBIT. {WUsOTl.) 



fifth in the outer wall of the cavernous sinus, and enters the 
orbit between the two heads of the rectus externus (fig. 342, 2) . 
It passes forwards between the two divisions of the third 
nerve, crosses the optic nerve to reach the anterior ethmoidal 
foramen on the inner wall of the orbit, from which point its 
course has already been traced (p. 139) . The following branches 
are to be sought for : 

(a) Long Boot of the ciliary ganglion. 

(b) Long Ciliary Nerves. 

(c) Infra-trochlear Branch. — This springs from the nasal 
at the inner wall of the orbit, passes forwards between the 
trochlea and internal tarsal ligament. It supplies the lachrymal 

sac and structures at the 
inner side of the eye, and 
ends in the skin over the 
root of the nose (fig. 304, 
p. 97). 

The Optic Nerve runs 
■forwards and slightly out- 
wards to perforate the scle- 
rotic 3 mm. internal to the 
antero-posterior axis of the 
eye. The relationship of 
the ophthalmic artery, nasal 
nerve, lenticular ganglion, 
ciliary nerves, and third 
nerve to the optic nerve 
should be noted and these 
structures then cut away (see figs. 339 and 342). Cut the 
optic, nerve through as it appears in the orbit surrounded by 
the fibrous collar which gives origin to the ocular muscles. 
When examined in section the optic nerve will be seen to be 
surrounded by a stout sheath derived from the dura mater, 
while between the sheath and nerve a distinct space will be 
observed, which is lymphatic in nature and offers a highroad 
for the spread of septic processes from the eyeball to the 
sub-arachnoid cavity of the brain (fig. 330, p. 143). The 
dural sheath fuses at the eyeball with the sclerotic. The 
optic fibres perforate the sclerotic by numerous foramina (area 
cribrosa) and spread out at the optic disc, as will be seen 
presently, to form the innermost layer of the retina. 




1. Levator palpebrre superioris. 2. Obliquus 
superior. 3. Eectus superior. 4. Insertion 
of rectus externus. 5. Double origin of 
rectus exteruus. 6. Optic nerve. 7. Eectus 
internus. 8. Rectus inferior. 9. Obliquus 
inferior. 
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Ocular Muscles. — Six muscles arise within the orbit and 
end on the eyeball ; through these the eyes are directed towards 
the object under examination. They are (see fig. 343) : — 

(1) Superior rectus ; turns the pupil upwards and slightly 
inwards. 

(2) Inferior rectus ; turns the pupil downwards and slightly 
inwards. 

(3) External rectus ; turns the pupil outwards. 

(4) Internal rectus ; turns the pupil inwards. 

(5) Superior oblique ; turns the pupil downwards and 
outwards. 

(6) Inferior oblique ; turns the pupil upwards and out- 
wards. 



FiQ. 344 Diagrammatic view oi' the insertions of the ootjlak muscles. 

{After Mcrkel.) 







Insertion of the Muscles to the Eye. — All six muscles, as 
they terminate, pass through the capsule of Tenon and have 
therefore still a loose connection with the eyeball after their 
insertions are cut (see fig. 330, p. 143). Through the outer 
and inner check ligaments the external and internal recti are 
tethered to the orbital walls (fig. 337, p. 153). All six muscles 
become tendinous at their insertions on the sclerotic. The four 
straight muscles are inserted in a line which encircles the eye 
7 to 8 mm. Q inch) behind the corneal margin (fig. 344). The 
obliquus superior is inserted on the upper surface beneath the 
rectus superior ; its opponent, the obliquus inferior, is inserted 
III. M 
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rather nearer the optic nerve, beneath the rectus externus 
(fig. 344). 

Orig-in of the Ocular Muscles. — The eyeball should now be 
removed from the orbit for further examination. The optic 
nerve, ciliary vessels and nerves, are cut half an inch behind 
the eye. The manner in which the ocular muscles arise 
should be investigated (fig. 345, and Plate LI, p. 152). A fibrous 
or tendinous ring (the orbital collar) will be found to surround 
the optic nerve and foramen and lower part of the sphenoidal 
fissure. The part of the ring which spans the fissure gives 
origin to both heads of the external rectus (fig. 343). The 
origin of the external rectus thus divides the sphenoidal fissure 
into an upper compartment, containing the lachrymal, frontal 
and trochlear (4th) nerves, and a lower, through which pass 

Fig. 345. — Diagrammatic representation of origins or ocular mdscles at the 
APEX of the eight ORBIT. {After Schwalbe, from Morris's ' Anatomy.') 

Superior rectus 
Fourth nerve I Levator palpebrse superioris 

-. I u. 

Lachrymal and frontal nerve---41!|™^L 
Opiginof external rectus from fibrous —MyxJ^ pm - Optic foramen and nerve 




bridge over sphenoidal fissure Jla ^~--^ M_ ■ 4. i 4. 

Nasal branch of fifth nerve-— "^^ -*\3^— Internal rectus 

Sixth nerve 

/ 1 inferior rectus 

Externai rectus Third nerve 

the other nerves to the orbit and the ophthalmic veins (fig 
345). From the lower segment of the orbital collar arises the 
inferior rectus ; from the upper, the superior rectus ; from the 
inner, the internal rectus ; while the obliquus superior arises 
above and to the inner side of the superior rectus. The origin 
of the inferior oblique has already been seen (Plate L, p. 130). 
Periorbital Membrane and Orbital Muscle.— When all the 
structures have been removed from the orbit, the periosteum 
(periorbital membrane) will be found to close the spheno- 
maxillary fissure. In some bodies, a distinct layer of non- 
striated muscle will be seen to cross the fissure (the Musculus 
orbitalis described by Miiller). Its action is unknown; it is 
difficult to see how it could protrude the eye. It is supplied 
from the superior cervical ganglion. The periorbital membrane 
becomes continuous with the walls of the cavernous sinus in 
the sphenoidal fissure (fig. 330, p. 143) ; it is also continuous 
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with the fibrous collar from which the ocular muscles arise. 
Its continuity with the palpebral membrane and sheath of the 
lachrymal sac has been already seen (figs. 380, p. 143, and 334, 
p. 148). 

The Superior Maxillary Nerve, the second division of the 
fifth, has already been traced from the Gasserian ganglion to 
the foramen rotundum (p. 122). It should now be looked for 
as it escapes from the foramen to cross the spheno-maxillary 
fossa and enter the infra-orbital canal (fig. 346). The nerve 
should be exposed along the entire floor of the orbit by 
•chiselling away the bone which surrounds it. It passes along 



Fig 346. 



-Dissection of the sdpekioe maxiiiLaky nekve and jieckel's 
OANGLiON. {From Hirschfeld and LeveilU.) 




J. Superior maxillary nerve. 2. Posterior dental nerves. 3. Inner wall of orbit. 4. Temporo- 
malar (cut). 5. Anterior dental nerve. 6. Meckel's ganglion. 7. Vidian nei-ve. 8. Sixth 
nerve. 9. Carotid branch of Vidian. 10. Superficial petrosal nerve. 1 1. Carotid plexus of 
sympathetic. 12. Lesser petrosal nerve. 13. Superior cervical ganglion. U. Facial nerve. 
16. Internal jugular vein. 16. Chorda tjmpani. 17. Glosso-pharyngeal nerve. 19. Jacob- 
sou's nerve. 



the roof of the antrum of Highmore and ends in the skin of the 
cheek (p. 138). 

Branches. — (a) To the spheno-palatine ganglion as it crosses 
the spheno-maxillary fossa (fig. 346). These branches will be 
■examined afterwards. It also gives off in the fossa a recurrent 
meningeal branch and the one next described. 

(b) The Orbital branch to the temporo-malar loop passes 
up on the outer wall of the orbit and unites with a branch 
from the lachrymal. From the loop thus formed arise the 
malar branches, which reach the skin of the cheek through two 
■or three foramina in the malar bone and a temporal branch, 

M 2 
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which perforates the orbital plate of the malar and ends in the 
skin behind the external angular process. 

(c) Posterior dental, to the three upper molar teeth. They 
pass out b}^ the spheno-maxillary fissure and will be seen after- 
wards (fig. 346, 2). 

{d) The Middle dental nerve passes down to the upper 
bicuspid teeth in the anterior and outer wall of the antrum. 

(e) The Anterior dental ends in the upper canine and in- 
cisor teeth. It passes down in the anterior wall of the antrum 
(fig. 346, 5). These nerves may be followed from their origin in 
the infraorbital canal by chiselling away the overlying bone. 
The three dental nerves communicate and form a plexus in the 
alveolus (fig. 346). The anterior dental sends a branch to the 
anterior part of the floor of the nose (fig. 346) . 

DISSECTION OF THE EYE 

The dissection of the eye is too important a matter to be 
deferred ; besides, at this comparatively early stage in the 
dissection ol|the part, the eye should still be in good condition 
if the body has been prepared by a formalin injection. 

The diss'ectors of the head and neck should arrange to 
dissect the two eyes- together. The eyes should be divided 
with a razor or very sharp knife, one transversely in the 
equatorial line, the other in the median plane from back to 
front, so that the cornea and the entrance of the optic nerve are 
laid open (fig. 347). The study of these sections will give a 
very good conception of the anatomy of the eye. The student 
will find bullocks' eyes hardened in formalin very useful to 
verify certain details of structure, but it is on the human eye 
he must found his idea of shape and size. 

Parts of the Eye (see fig. 347). 

1. Tunics or Coats. — Three tunics or coats are recognised 
in the eyeball : — 

(a) An outer or protective, made up of the Cornea and 
Sclerotic. 

(b) A middle or vascular, made up of the Choroid, Ciliary 

bodies and Iris. 

(c) An inner or sensory coat, made up of the Befina and 

Pars cilictris retina. The middle and inner coats 
are deficient anteriorly at the Pupil. 
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2. Chambers (fig. 347).— The cavity of the eyeball is 
divided by the Lens and its capsule into two compartments — 
the Vitreous Chamber, lined by the Hyaloid Membrane, con- 
taining the Vitreous Humour ; and the Aqueous Chamber, 
containing the Aqueous Humour. The aqueous chamber is 
situated between the capsule of the lens and cornea ; it is 
subdivided by the Iris into the Anterior and Posterior 
chambers. 



Fig. 347. — Semi-diageamjutic horizontal section theough eyeball and optic 
NEEVE. (After Elfinger, from Morris's ' Anatomy.') 
Corneal epithelium" 
Cornea 



Anterior aqueous chamber 

ris 

Posterior aque- 
ous chamber 

Canal of Petit 



Internal rectus 
muscle 




Canal of Schlen- 
Ciliary muscle 

Conjunctiva 



Sclerotic (covered 

externally by 

Tenon's capsule 

and loose tissue) 



Central retinal vessels 

Optic nerve-substance 

Pial nerve-sheath 



Dural nerve-sheath 



Conjunctiva. — Eemnants of the ocular conjunctiva will be 
seen (fig. 347) • It is firmly adherent at the circumference of 
the cornea, where the stratified epithelial covering of the con- 
junctiva becomes continuous with that of the cornea. Over the 
sclerotic, on the other hand, the conjunctiva is loosely attached 
by a lax connective tissue in which ramify branches of the 
anterior ciliary vessels, from which the cornea and conjunctiva 
obtain their nourishment (fig. 351, p. 170). These vessels often 
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become bloodshot, especially during inflammatory conditions of 
the cornea. 

The Cornea, as will be seen in the antero-posterior section, 
is a transparent part of the outer tunic or capsule of the eye. 
At the corneo-scleral junction it is continuous with the opaque 
fibrous sclerotic coat, the sclerotic overlapping the cornea at 
their bevelled union. The cornea is really a circular window 
in the outer tunic of the eye ; it forms about one-sixth of that 
tunic. Above and below the sclerotic overlaps more than at 
the sides, and gives the cornea from without rather an oval 
form. The curvature of the cornea is important. In the 
normal eye it is curved almost equally in the horizontal and 
vertical planes, so that the rays of light which pass through 
these planes are equally refracted. In astigmatic eyes, on the 
other hand, the curvatures are unequal, with the result that 
when the rays in one plane are in focus, those of the other 
plane are not. The cornea is the segment of a smaller sphere than 
the sclerotic. Attention should be paid to the thickness of the 
cornea, as the incision to reach the iris and lens has to be made 
through it. It is only 1 mm. thick (^'-g- inch), but as the 
surgeon passes his knife obliquely through it, parallel to the 
front of the iris, it appears then to be much thicker. 

The blood-vessels for the cornea come from the anterior 
ciliary vessels and end at its circumference (fig. 351, p. 170). 
Only the lymph and leucocytes of the blood enter the cornea. 
They circulate in a peculiar system of lymph channels. The 
nerve supply of the cornea is derived from the long ciliary 
branches of the nasal nerve. 

The Sclerotic forms a stout resisting outer tunic or capsule 
for the posterior five-sixths of the eyeball. The optic nerve 
perforates it at the lamina cribrosa ; the dural sheath of the 
nerve becomes continuous with it at the point of perforation (fig. 
347). The insertions of the ocular muscles fuse with it ; the 
arteries, veins and nerves for the eyeball perforate it. In life, it 
is kept tense by the intra-ocular pressure. It is thickest round 
the entrance of the optic nerve, and thinnest behind the in- 
sertions of the ocular muscles. Its deepest layer is pigmented ; 
it is separated from the coat beneath it, the choroid, by a lymph 
space. 

Optic Disc. — In the fundus of the eyeball the optic nerve 
will be seen to appear and form the optic disc (figs. 347, 848). 
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Fig. 348.- 



-Fhndds of the eye and optic disc. 
(After Jaeger.) 



From the disc the optic nerve-fibres radiate ont on the 
inner surface of the retina. The disc is sHghtly hollow 
in the centre, with a raised circumference (fig. 349), but in 
glaucoma, when the intra-ocular tension becomes increased,, 
the cribrosal part of the sclerotic gives way, and the disc has a 
punched-out appearance. The optic disc is whitish in appear- 
ance, insensitive to light, as it is not covered by rods and cones. 

The Central Artery of the retina, a branch of the ophthal- 
mic which reaches the eye in the optic nerve (fig. 339, p. 156), 
will be seen perforating at the optic disc. It divides as it 
appears in the fun- 
dus into an upper 
and a lower division 
(fig. 348). Each di- 
vision again subdi- 
vides into a nasal 
and temporal branch. 
The yellow spot, the 
centre of acute vision, 
placed on the outer 
side of the disc, r<3- 
ceives twigs from 
both temporal bran- 
ches and also twigs 
from the main artery. 
The retina depends 
on the central artery 
for its blood supply. 
A corresponding vein 
leaves by the optic disc. 

In the fcetus the central artery is continued forwards in the 
vitreous humour to the capsule of the lens and a membrane 
which occludes the pupil (pupillary membrane) . A fine fibrous 
remnant of the artery occasionally occurs in a canal within the 
vitreous (the canal of Stilling) . 

Retina. — The student should notice how easily the retina, 
which appears as a. greyish semi-translucent lining to the 
vitreous chamber, can be detached, except at the optic disc, 
where the optic fibres radiate out into it. Detachment of 
the retina sometimes occurs in life. The layer of deeply 
pigmented retinal epithelium, in which the outer ends of the 




Optic disc, h, b. Choroidal ring. , c, c. Eetinal arteries.^ 
(/, cL Retinal veins, fir. Arteria centralis retinse 
dividing, h. Venous radicles uniting to form a trunk. 
n. Inner side, t. Outer side. L. Physiological cup 
and lamina cribrosa. 
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rods and cones are imbedded, adheres to the choroid when 
the retina is detached. The retina is so dehcate that it 
scarcely bears the touch of forceps, and its appearance gives 
no indication of its extremely complex microscopic structure. 
The macula lutea with the fovea centralis, the centre of acute 
vision, is situated 3 mm. to the outer side of the optic nerve, 
directly in the antero-posterior axis of the eye (fig. 350, 8"). 
The macula lutea and fovea centralis is only present in 
animals with binocular vision, and is therefore absent in the 
eye of the ox. The metallic lustre seen in the fundus of the 
ox's eye is due to the tapetum, a structure not present in the 

human eye. The tape- 
FiG. 349. — Vektical section of the coats op tum is a layer of fine 

THE EYE AT THE POINT OF ENTRANCE OF THE y, -, . , . 

OPTIC NEEVE. (Ecker.) fibres on the mner aspect 

j(. of the choroid coat. 

]i Pars Ciliapis Retinae. 

The anterior part of the 
retina (pars ciliaris re- 
tinae), which lies in the 
shadow of the iris, is 
pigmented, destitute of 
rods and cones and ner- 
vous elements, and there- 
fore insensitive to light. 
Its junction with the 
sensitive part is marked 
by an indented line, the ora serrata (fig. 350, 9, 9). 

The Choroid is the vascular coat of the eye (fig. 347, p. 165). 
On it the ciliary vessels and nerves pass forwards, the vessels 
ending in a fine capillary network (fig. 351). The capillary net- 
work is imbedded in a fibro-cellular tissue, containing many 
pigmented cells. It is easily separable from the sclerotic, a 
lymphatic space — the supra-choroid — being situated between the 
two coats. On its inner aspect it is in contact with the pig- 
mented epithelial layer of the retina, in which the outer ends of 
the rods and cones are buried. On its outer surface venules 
converge to form the venae vorticosse (fig. 341, p. 158). 

Ciliary Bodies.— Under the anterior part of the sclerotic, 
as may be seen in the antero-posterior sections, the choroid 
■coat shows a circular series of thickenings — the ciliary processes 
or bodies (fig. 347, p. 165). These bodies (see figure 351) are 




^^.Eetina. e. Choroid. /. Sclerotic, g. Onter sheath 
of the optic nerve, h. Fibres of the optic uerve. 
i. Central artery of the retina. ^^ Its point of 
subdivision. I. Lamina cribrosa. 



lEIS AND GILIAEY MUSCLE 



169 



Fig. 



350. — DIAGEAMMATIC SECTION OF THE 

EYE. {Alien Thomson.) 



supplied with blood from the anterior and posterior ciliary 
arteries, and each contains a rich network of capillaries. 
Wounds which involve the ciliary bodies or anterior scleral 
part of the eye are particularly dangerous, probably owing to 
the fact that the rich vascular and lymphatic network of the 
part gives infectious matter easy access to the whole of the 
choroid system. In the transverse section of the eye, the ciliary 
bodies will be seen to be about seventy in number, with their 
steep anterior extremities to- 
wards the iris, their sloping 
posterior ends pointing to 
the ora serrata (fig. 352). 
The ciliary bodies rest on the 
zonule of Zinn, which is con- 
tinuous with the suspensory 
ligament of the lens. Their 
anterior extremities project 
within the aqueous chamber 
(fig. 347. p. 165). 

The Iris, perforated by 
the pupil, is a circular cur- 
tain placed in front of the 
lens to cut off the peripheral 
rays of light. It is a con- 
tinuation forwards of the 
ciliary part of the choroid, 
and is supplied from the 
anterior ciliary vessels (fig. 
851) and nerves which sup- 
ply both the dilator and con- 
strictor fibres of the iris. 
It is covered posteriorly by 
a layer of pigmented cells 

{uvea), while others are scattered through its delicate fibrous 
and muscular substance (fig. 353). It is the number and colour 
of these latter cells which determine the hue of the eye. The 
iris contains circular muscular fibres which constrict the pupil, 
and radiating fibres which dilate it. 

The Ciliary Muscle is seen in the antero-posterior sections 
of the eye rising from the corneo-scleral junction and radiating 
out into the anterior part of the choroid at the bases of the 




1. Cornea. 1'. Corneal conjunctiva. 2. Sclerotic. 
2'. Outer sheath of the optic nerve, which is seen 
to be continuous with the sclerotic. 3. Vascular 
layers of the choroid. 3'. Pigmentary layer. 
4. Radiating portion of the ciliary muscle. 
4'. Cut fibres of circular portion, or muscle 
o/MuLler. 5, 5. Ciliary processes. 6. Posterior 
chamber of the aqueous humour. 7, 7. Iris. 
8. Optic nerve. 8'. Optic disc. 8". Yellow 
spot. 9. Ora Serrata. 10. Ganal of Petit. 

11. Anterior chamber of the aqueous humour. 

12. Crystalline lens. 13. Chamber of the vitre- 
ous humour. 14. Canal of Schlemm. r. Nervous 
layers of the retina, r'. Baoillary and mole- 
culaT layers of the retina. 
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ciliary bodies (figs. 353 and 347). When examined microscopi- 
cally the fibres are seen to be non-striated, and amongst the 

Fig. 351.— Scheme or circulation or the eye. {A^tw Leber.) 




Conjunctival vessels. 2. Sinus circulus veuosus. 3. Anterior ciliary ai-tery. 4. Greater 
arterial circle of iris. 5. Kecurrent branch of anterior ciliary artery. 6. Iris. 7. Muscular 
and conjunctival vessels. 7a. Artery to ciliary processes. 8. Lens. 9. Chorio-capiUaris. 10. 
Ciliary plexus. 11. Vena vorticosa. 13. Episcleral branch of long ciliary. 15. Deep branch 
of long ciliary. 17. Long ciliary artery. 19. Short cUiary artery. 21. Smaller retinal vessels. 
23. Central vessels of retina. 



radial fibres are bundles arranged in a circular manner (fig. 
358, 6), thus forming a sphincter round the ciliary part of the 
choroid. The fibres may be subsequently displayed by pulling 
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away the iris and ciliary part of the choroid from the anterior 
half of the outer coat of the eye ; they then appear as a greyish 
circle on the ciliary part of the choroid. By following this 
procedure the student will also see that the attachment of the 
iris and ciliary part of the choroid to the outer tunic of the eye 
is not strong, and blows on the eye occasionally cause them to 

Fig. 352. — Equatouiaij section or eyeball : anterior 
SE3MENT viRWEii I'KOM BEHIND. (After Merkel.) 



Pupil 
Ci I i any processes 




"" Plicae ciliares 



become partially detached. Through its action on the ciliary 
part of the choroid, the ciliary muscle has the power to render 
the lens more convex and thus bring near objects ■ to a focus 
on the retina. 

The LiGAMBNTUM Pectinatum Iridis (fig. 363, h) is a 
series of fine fibres which radiate from the inner margin of the 



Fig. 353. 



-Section of the ooeneo-scleeal junction shov.ixg the ciliaky muscle. 
{After Jevans.) 




Radiating fibres of the ciliary muscle, 
fibres sarronnded by radiating fibres. 



6. Circular fibres or muscle of MlUler. c. Ciircular 
d. Circular fibres by themselves, e. Muscular fibres 

shown in their connection with the corneo-sclerotic junction. /. Iris. </. Uveal tract. 

7^. Ligamentum pectinatum. 



corneo-scleral junction to the circumference of the iris. They 
cross the outer angle of the aqueous chamber. Between the 
fibres are a number of spaces — the Spaces op Fontana — which, 
as will subsequently be seen, are of the greatest importance. 

The Aqueous Chamber is bounded behind by the lens and 
its capsule, and in front by the cornea (figs. 347, p. 165, and 330, 
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p. 143). It is through this chamber that the surgeon reaches 
the lens when that body has become opaque from cataract, so 
that its depth (3 mm. =|- in.) should be noted. The aqueous 
humour, which is being continually secreted and absorbed, fills 
the chamber. The chamber is subdivided by the iris into' a 
SMALL POSTERIOR CHAMBER or compartment and a larger 
ANTERIOR (fig. 347). The anterior extremities of the ciliary 
bodies project beyond the circumference of the lens into the 
posterior compartment, and by these the aqueous humour is 
probably secreted. It passes into the anterior compartment by 
the pupil, and escapes through the spaces of Fontana to a cir- 
cular canal — the canal of Schlemm — situated at the corneo- 
scleral junction (fig. 347), whence to the venae vorticosse in the 
choroid. It will be at once apparent that if the spaces of 
Fontana are occluded, as they are when the base of the iris is 
pressed against the circumference of the cornea, the egress of 
the aqueous humour is impeded, and that therefore the intra- 
ocular pressure is increased and, if prolonged, may lead to the 
destruction of the sensory part of the eye. 

The Vitreous Humour is a transparent jelly-like tissue 
which completely fills the posterior (vitreous) chamber of the 
eye, and through which rays of light pass from the lens to the 
retina. It is composed of branching cells imbedded in a trans- 
parent matrix, and receives no blood-vessels. The canal of 
Stilling, a lymph path, passes through it from the lens to the 
optic disc. In the foetus it contained the hyaloid artery. 

The Hyaloid Membrane is a fine transparent membrane 
which forms a capsule for the vitreous humour and lies on the 
inner surface of the retina. The Zonule op Zinn is that 
segment of the hyaloid membrane on which the ciliary bodies 
rest. In front, as the membrane passes from the ciliary bodies 
to the margin of the lens, it divides and becomes continuous with 
the capsule of that body (fig. 350). That part of the hyaloid 
membrane between the circumference of the lens and the 
ciliary bodies is much thicker and stronger than the rest, and is 
distinguished as the sxjspensort ligament of the lens (as seen 
in antero-posterior section), for by means of it the lens is sus- 
pended and kept in position (fig. 347). A blow on the eye may 
rupture the ligament and cause dislocation of the lens. The 
canal of Petit is a space surrounding the circumference of the 
lens and within the fibres of the suspensory ligament (fig. 347). 
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Fig. 



354. — The ckystalline 
LENS. (Bahuchin.) 



When the anterior layer of the capsule is opened and the lens 
removed, the posterior wall of the capsule still bounds the 
vitreous humour and keeps it in position. It will be thus seen 
that the vitreous humour is encapsulated by (1) the hyaloid 
membrane ; (2) the zonule of Zinn ; (3) the suspensory 
ligament ; and (4) the posterior layer 
of the capsule of the lens. 

The Lens. — It is almost impossible 
to make a satisfactory examination of 
the human lens from a dissecting-room 
subject. Its size, however, should be 
noted ; it is 4 mm. {^ in.) thick and 
8 mm. (^ in.) broad, and therefore 
requires a considerable corneal incision 
for its removal. 

The posterior surface, which 
within the fossa patellaris on 
vitreous, is more convex than the 
terior surface (fig. 354). When 
lens is cut, its centre is found to 
much harder than its periphery ; the 
cracks which occur when it is pressed 
are straight, owing to the linear ar- 
rangement of its fibres ; its fibres are 
seen to be arranged in concentric layers. 

The student should examine the manner in which the 
ciliary muscle and lens are connected (fig. 347, p. 165). By the 
action of the ciliary muscle the anterior surface of the lens 
becomes more convex. 




, The laminffi of which theleus 
is composed. 2. The cells 
contained between the cap- 
sule and front of the lens. 
3. Capsule of the lens. 4. 
l^uclear zone. 



DISSECTION XI 
THE PAROTID SPACE 



The Parotid Space, which is. now to be examined, is filled 
mainly by the Parotid Gland. Its boundaries and contents 
are best examined after the gland has been extracted (fig. 
357). 

The Duct of the Parotid Gland (Stenson's Duct) (fig. 355) 
crosses the masseter about half an inch below the zygoma and 
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turns inwards at the anterior border of that muscle to perforate 
the buccinator. When the cheek is reflected from the upper 
jaw the narrow opening of the duct, raised on a slight papilla, will 
be found to be placed opposite the second upper molar tooth. 
There the saliva is poured out to mix with the food in the 
mouth. A line drawn from below the external meatus to a point 
on the upper lip midway between the nose and mouth lies over, 
and indicates for the surgeon the line of the duct on the 
masseter muscle. The transverse facial artery, with malar 
branches of the facial nerve, lies just above the duct. A semi- 



FiG. 355. — The Paeotid gland and stetjctures over the masseter 



aur. temp, 
nerve" 



superfrc. temp, art 




temp. max. vein 



temp. fac. vein 



detached piece of the parotid (the Socia Parotidis), often 
visible in lean-faced people, lies with the duct over the mas- 
seter, while in front of that muscle the facial vein crosses 
the duct (fig. 355). 

The Facial Nerve has already been exposed as it pierces 
and divides in the parotid (fig. 326, p. 135). 

The Parotid Gland is very tightly bound within the space 
between the jaw in front and the mastoid process and origin 
of the sterno-mastoid behind (fig. 356). The fascia which 
covers it and forms the superficial part of its capsule is con- 
tinuous with the fascise of surrounding regions, and binds the 
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gland to the zygoma, to the tissues round the meatus, over the 
mastoid, to the sheath of the masseter, and, below, to the deep 
cervical fascia. Although seldom distinguishable during dis- 
section, a number of lymphatic glands, situated in the tissue 
over the parotid gland, can be detected in diseases affecting 
the temporal and auricular regions. 

Fig. 356. — A section to show the contents of the parotid space. 
{F. W. Jones.) 



Stylo-gloss, 
styloid proc. 
stylo-hyoid 




masseter 

asc. ram. 

nf. dent. 
i.nt. pterygoid 
^ parotid fascia 
ext. carot. art. 
itemp. max. vein 

fac. nerve 

"parotid 

xligastric 

sterno- 
mastoid 



The student should begin to raise the parotid gland at its 
lovs^er part by separa,ting it vs^ith the handle of his knife from 
the posterior belly of the digastric and stylo-maxillary liga- 
ment, on which it rests below. As he raises it upwards, the 
external carotid will be found entering and the temporo- 
maxillary vein emerging from its deep surface. The gland is 
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pressed against the styloid process and the structures which 
arise from it (fig. 357). A deep process of the gland lies in 
front of the styloid ; another dips in behind it. The separa: 
tion of the external carotid artery and temporo-maxillary vein 
costs some trouble; the extraction of the gland from the 
glenoid cavity and floor of the external meatus, to vs^hich it is 
tightly bound, must be done with the handle of the knife 
and commonly in a piecemeal manner. Care has to be taken 
of the auriculo-temporal nerve, which supplies secretory fibres 
to the gland before it escapes in front of the ear between the 
root of the zygoma and parotid gland (fig. 357). The student 
will observe that, each time the mouth is opened, the gland 
and its secreted saliva must be compressed by the jaw. The 
relationship of the gland to the external auditory meatus 
explains the occasional escape of a parotid abscess by the 
external ear. 

The Parotid Space will be seen to have the following 
boundaries (fig. 357) : 

Below — The posterior belly of the digastric and stylo- 
maxillary ligament. 

Above —The posterior part of the glenoid fossa and external 
auditory meatus, tympanic plate and vaginal process. 

In front — The masseter, ascending ramus of the jaw, and 
internal pterygoid (see fig. 356). 

Behind—The mastoid process and insertion of the sterno- 
mastoid. 

Floor — The more superficial contents of the deep or sub- 
parotid region. In the sub-parotid space are contained the 
internal jugular vein, the internal carotid artery, cranial nerves, 
IX. X. XL and XII. and the superior cervical ganglion of the 
sympathetic (see fig. 357). 

The Contents of the Parotid Space are (see fig. 356) : 

(a) The parotid gland. 

(b) The facial nerve (p. 134). 

(c) The temporo-maxillary vein. 

(d) The terminal part of the external carotid artery. 

(e) The auriculo-temporal nerve. 

(/) The posterior auricular artery and nerve. 
{-g) The styloid process and the origins of the styloid muscles. 
The Tempoeo-maxillaey vein is formed by the union of 
the internal maxillary and superficial temporal veins in the 
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upper part of the parotid gland. Beneath the lower border of 
the gland it divides into a posterior division, which forms the 
commencement of the external jugular, and an anterior. This 
joins with the facial to form the temporo-facial vein which 
enters the internal jugular opposite the hyoidbone (see fig. 355). 
The terminal part of the External Carotid enters the deep 
surface of the parotid gland ; behind the condylar neck of the 
jaw it divides into Internal Maxillary; and Superficial 
Temporal Arteries (fig. 291, p. 61). 



Fig. 357. — The steuctukes beneath the paeotid gland. 
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The Superficial Temporal Artery emerges from the par- 
otid in front of the ear, passes across the root of the zygoma, 
and ends in an anterior and posterior division over the deep 
temporal fascia (p. 99). It gives off: 

(a) The Transverse Facial Artery, usually a small 
branch, which, rising within the gland, crosses the masseter 
above the parotid duct, to end in the structures of the cheek 
(fig. 355). 

(6) The Middle Temporal, a twig which perforates the 
in. N 
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deep temporal fascia at the upper border of the zygoma and 
enters the temporal muscle. 

(c) The Oebital, a small branch which passes forwards on 
the upper border of the 2;ygoma between the two layers of the 
deep temporal fascia. 

(d) Anteeige Auriculab Beanches to the external ear 
and meatus. 

The Aurieulo-Temporal Nerve leaves the parotid space on 
the root of the zygoma, beneath and behind the superficial 
temporal artery. It enters the upper part of the space beneath 
the condyle of the jaw. 

The Styloid Process crosses the space obliquely, pointing 
under the angle of the jaw. The stylo-hyoid muscle arises from 
its posterior aspect, near its root ; the stylo-glossus, from the 
anterior aspect of its tip (fig. 374, p. 205). The stylo-hyoid 
ligament runs downwards from its tip ; this ligament may 
become ossified, and the ossification has been mistaken for a 
foreign body in the lateral wall of the pharynx. 

The Stylo-maxillary ligament is a septum of deep 
cervical fascia, stretching between the styloid process and the 
angle of the jaw. It separates the parotid from the submaxil- 
lary salivary gland (fig. 357). 

The Posterior Auriculae Artery, a branch of the- 
external carotid, passes backwards and upwards above the 
posterior belly of the digastric (fig. 291, p. 61). 

The Posterior Auricular Nerve, a branch of the facial, 
lies beneath it. Both appear behind the ear, emerging be- 
tween the parotid and mastoid process (fig. 357). 



DISSECTION XII 
THE MUSCLES OF MASTICATION. 

Muscles of Mastication. — These include the following : — 

1. Masseter. 

2. Temporal. 

3. External Pterygoid. 

4. Internal Pterygoid. 

With these also might be included 'those muscles which 
depress the jaw, move the tongue, lips; and cheek. 
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The Masseter Muscle covers the ■ ascending ramus of the 
jaw (fig. :^55). It will be at once apparent, from its attach- 
ments to the zygoma and lower jaw, that in action it will press 
the lower teeth firmly against the upper. The muscle consists 
of two parts, a larger anterior malar part and a smaller posterior 
temporal part. The origin of the malar part is by a strong 
tendinous sheet from the lower border of the malar bone and 
anterior part of the zygoma ; the muscular fibres pass down- 
wards and backwards to the outer aspect of the angle of the 
jaw and ascending ramus (Plate LII, p. 180). The temporal 
fibres arise directly from the posterior part of the lower border 
and root of the zygoma, and pass downwards and forwards 
beneath the malar fibres to the upper part of the outer aspect 
of the ascending ramus of the jaw. The deep fibres are con- 
tinuous with the underlying fibres of the temporal muscle. The 
masseteric nerve from the third division of the Fifth, and the 
artery from the internal maxillary, enter the deep surface of the 
muscle (fig. 357).. They pass through the sigmoid notch and 
will be seen in the dissection of the temporal muscle. 

The Temporal Fossa is now to be freely opened. It 
is through this fossa that the surgeon gains access to the 
skull in operations on the Gasserian ganglion or middle menin- 
geal artery. The strong deep tempob.al fascia, which roofs 
the space over, should be removed by cutting its attachments to 
the upper border of the zygoma, the posterior border of the 
malar and external angular process of the frontal (see fig. 305, 
p. 100). Its attachment to the upper of the two temporal 
ridges has alreadj' been cut. To completely expose the temporal 
muscle which fills the fossa, the zygoma is to be cut through 
with a saw in front of and behind the origin of the masseter 
muscle and then turned down on the cheek, with the muscle 
still attached. As it is raised the masseteric vessels and nerve 
will require to be cut. 

The Temporal Muscle has a wide fan-shaped origin from 
(a) the bones forming the floor of the temporal fossa, (/;) the 
lower of the two temporal ridges, (c) the posterior border of the 
malar and external angular process of the frontal, (d) the inner 
aspect of the root of the zygoma, (e) the deep temporal fascia. 

From a wide origin the fibres converge to their insertion on 
(a) a flat tendon which is attached to the apex and anterior 
border of the coronoid process ; {b) the inner aspect of the coro- 

N 2 
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noid ; (c) by a rounded tendon to the ascending ramus of the 
jaw, behind and external to the last lower molar. It is a biting 
and chewing muscle, and may be seeij bulging outwards in the 
temporal fossa when the lower jaw is tightly closed. 

The Deep Temporal Vessels and Nerves will be found 
beneath the temporal muscle on the floor of the temporal fossa 
(figs. 364 and 365). To see them the coronoid process should 
be cut through at its base with a pair of stout bone forceps, 
and turned upwards with the insertion of the temporal muscle 
still attached to it. The temporal muscle should be completely 
removed from the temporal fossa, from below upwards, by using 
the handle end of the knife, the nerves and arteries being care- 
fully guarded as the muscle is raised. The muscle will be found 
to have a strong aponeurotic origin from the infra-temporal crest 
which bounds the temporal fossa below, and, as may be verified 
on the skull, separates it from the zygomatic fossa below, 
containing the external pterygoid muscle. Between the muscle 
and the outer wall of the orbit will be found a quantity of fat, 
which, when absorbed in wasting diseases, leaves a hollow 
space on the temple. 

The Deep Tempoeal NePvVes (fig. 365, p. 189), branches of 
the third division of the Fifth, supply the temporal muscle and 
are three in number. The Posterior appears above the insertion 
of the external pterygoid in common with the nerve for the 
masseter ; the Anterior escapes with the long buccal between 
the two heads of the external pterygoid, and then turns upwards 
beneath the anterior part of the temporal muscle. The Middle 
appears between the anterior and posterior at the upper border 
-pf the upper head of the external pterygoid. 

The Anterior and Posterior Deep Temporal Arteries 
are branches of the Internal Maxillary (fig. 364, p. 187). The 
Middle is a branch from the Superficial Temporal artery (fig. 
327, p. 137). 

Zygomatic Fossa and its Contents.— The boundaries of 
the Zygomatic Fossa are indicated in figure 358, and should 
now be verified by the dissectors on a skull. The fossa and its 
contents have already been exposed by the reflection of the 
zygoma, the masseter and coronoid process, but in order to 
fully expose it a further part of the ascending ramus of the 
lower jaw should be removed. A saw-cut should be made 
across the jaw, so as to detach the condyle and neck, and 



PLATE Lll 



THE MUSCULAR ATTACHMENTS TO THE LOWER JAW. {H. E. Clark.) 
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then another nearer the angle of the jaw, so that a part of the 
ascending ramus, about one inch in extent, may be carefully 
raised from the underlying structures and removed. The dis- 
sector should then be able to make out the following boundaries 
of the fossa : 

(a) In front, the zygomatic surface of the superior maxilla ; 

(b) Above, the infra-temporal crest separating it from the 
temporal fossa (Plate LI, p. 152) ; 



Fio. 358. — A DISSECTION to show the boundaeies .\xd elook oe the 

ZYGOMATIC SPACE. 
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The positions oi the uerve to tlie internal pterygoid muscle (see Neu^tj on external pterygoid plate) 
and of the otic ganglion are indicated. 
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(c) Its deep boundary or floor, which will be examined 
subsequently, is formed partly by the external pterygoid plate. 

The foramen spinosum, for the middle meningeal artery, 
the foramen ovale for the third division of the Fifth, and the 
spheno-maxillary fossa, in which the internal maxillary arterj' 
disappears, all open on the fossa. In the depth of the spheno- 
maxillary fossa is the spheno-palatine foramen, by which 
vessels and nerves gain access to the nasal cavity. 

In the recent body, the floor of the zygomatic fossa, formed 
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Fig. 359.— The exteknal and 
intebnal ptebygoid muscles. 
(Wilson.) 



by the external pterygoid plate as seen in the macerated skull, 
is extended and completed by the internal pterygoid muscle 
and internal lateral ligament of the jaw (fig. 358). It is con- 
venient to distinguish the space between those three struc- 
tures forming the floor internally and the ascending ramus and 
masseter forming the roof externally as the Zijgomatic Space. 
The Contents of the Zygromatle Space are : 

(1) The External Pterygoid Muscie (fig. 364) ; 

(2) The Internal Maxillary Artery and Branches (fig. 364) ; 

(3) The Pterygoid Plexus of Veins ; 

(4) The Third Division of the Fifth Nerve and its branches 
(fig. 365) ; 

(5) The Otic Ganghon. 

The External Pteryg'oid muscle is difficult to define clearly, 
owing to the connective tissue and pterygoid plexus of veins 

which surround it. Its fibres are 
easily torn. With almost equal 
frequency the internal maxillary 
artery passes under or over its 
lower head of origin. If the 
artery is superficial, the dissector 
will have to exercise some care 
as he cleans the muscle. Its 
origin is by two heads (fig. 359 
and Plate LI, p. 152) : an upper, 
from the outer surface of the 
great wing of the sphenoid below 
the infra-temporal crest ; a loioer, 
from the outer surface of the 
external pterygoid plate. The 
fibres pass backwards and slightly 
outwards to be inserted to a fossa on the anterior aspect of the 
neck of the condyle, and also to the capsule and inter-articular 
cartilage of the temporo-maxillary articulation (fig. 364). 

From the direction of its fibres, it will be evident that 
when the muscle of one side contracts, the condyle and inter- 
articular cartilage will be pulled forwards and the chin moved 
towards the opposite side ; if both muscles contract, then the 
chin will be shot outwards and the lower molars ground 
against the upper. But to fully understand its action the 
temporo-maxillary articulation should now be examined. 




V-J- 



The zygomatic arch and the greater part 
of tlie ramus of the lower jaw have 
been removed in order to bring these 
muscles into view. 1. The upper or 
sphenoid head of the external ptery- 
goid. 2. Its lower or pterj'goid head. 
3. The internal pteryguiil. 
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Temporo-Maxillary Articulation.— The External LXte- 
HAL Ligament (fig. 360) is extremely strong, and passes down- 
wards and backwards on the outer aspect of the joint. It 
is attached to a tubercle on the outer aspect of the zygoma 
above the articulation, and to the outer and posterior aspect of 
the neck. It forms the strongest part of the capsule of the 
joint, and, while allowing the condyle to move forwards, resists 
any posterior dislocation. 

The Posterior Ligament is a lax part of the capsule 
attached above to the Glaserian fissure and post-glenoid spine, 
and below to the posterior aspect of the neck. 



Fig. 360. — The exteknal lateeal 
ligament of the tehporo- 

JIAXILLAEY AETICnL.iTION. ( WU- 

son.) 



Fig. 361. — The long inteenal 
latekal oe spheno-mandibulai! 
ligament of the tempoeo- 
MAXILLAEY AETICULATION. (Wil- 

son.) 





1. Zygomatic avch. 2. Tubercle of the 
zygoma. 3. Ramus of the lower jaw. 
4. Mastoid portion of the temporal 
bone. 5. External lateral ligament. 
6. Stylo-maxillary ligament. 



1. Section through the petrous portion of 
the temporal bone and spinous process 
of the sphenoid. 2. Internal surface 
of the ramus and body of the lower 
jaw. 3. Capsular ligament, i. Long 
internal lateral ligament. 5. A small 
interval at its insertion tlu'ough which 
the mylo-hyoid nervepasses. 6. Stylo- 
maxillary ligament, a process of the 
deep cervical fascia. 



The Capsule of the joint, while strengthened on the outer 
and posterior aspects by the ligaments mentioned above, is 
extremely lax internally and anteriorly (fig. 363). 

The strength of the muscles which surround the joint 
secures it, but two accessory ligaments, the long internal' 
LATERAL (p. 184) and STYLO-MAXILLARY (p. 178), also assist in 
limiting its movements (see figs. 361 and 358). 

The Inteh-articulae Fibro-cartilage or Meniscus (figs. 
362, 363, and 364) may be seen most clearly by cutting away 
the external lateral ligament and lightly pulling the condyle 
downwards. The Meniscus separates the cavity of the joint 
into a larger upper and a smaller lower compartment. Behind 
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Fifi. 362. — Section of the 

TEMPOKO-MAXILLAKY AETICU- 
LATION TO SHOW THE MENIS- 
CUS. ( Wilson.) 



and above it is attached through the capsule to the Glaserian 
fissure and post-glenoid spine, while in front and laterally it is 
attached to the capsule and through it to the neck of the 
condyle. Its oval shape, with its long axis placed transversely, 
fits the articular surface of the condyle. 

The action of the external pterygoid will now be apparent. 
AVhen it contracts it pulls both condyle and meniscus for- 
wards, the movement taking place in the upper compartment 
(fig. 364). This movement occurs every time the mouth 
is opened, the condyle moving forwards till it rests on the 
articular eminence. The movement in the lower compartment 

of the joint is one of xsure rotation 
between the condyle and meniscus. 
In dislocation of the jaw, the condyle 
and meniscus slip over and lie in 
front of the articular eminence and 
the jaw is fixed in a hyper-extended 
position. The dislocation may be 
produced by muscular action, as in 
yawning. The capsule in front is. 
lax, and the arrangement of the 
ligaments does not prevent such a 
forward dislocation. 

Structures in Contact with 

THE TEMPORO-MAXILLARY ARTICU- 
LATION (fig. 363). — The joint is 
sometimes the seat of abscess, and, 
unlikely as it may appear, the con- 
dyle may become ossified to the 
skull, and require to be operated on. Attention should there- 
fore be paid to the structures which surround it. The capsule 
should be cut through, and the condyle, with the external 
pterygoid still attached to it, raised and turned forwards. 
Behind the joint is the external auditory meatus, tympanic 
plate, and parotid gland. Its outer surface is covered only by 
superficial structures. In the connective tissue, deep to the 
articulation and neck of the condylar process, will be found 
the auriculo-temporal nerve and the maxillary vessels (fig. 363). 
The Long Internal Lateral or Spheno-mandibular 
Ligament (figs. 361 and 358) of the Temporo-maxillary arti- 
culation will be found deep to the structures just mentioned. 




1. Glenoid fossa. 2. Eminentia articu- 
laris. S.^Interai'ticular flbro-car- 
tilage. 4. Superior synovial 
cavity. 5. Inferior synovial cavity. 
6. An interarticular fibro-carti- 
lage, removed from the joint in 
order to slioWrits oval and concave 
form ; it is seen from below. 
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It is a flat band of fibrous tissue, not of great strengtli. Above, 
it is attached to the spine of the sphenoid, and below to the 
lingula, at the opening of the dental canal on the inner aspect 
of the ascending ramus (Plate LII, p. 180). It forms the 
posterior part of the floor of the zygomatic space (fig. 358). 
The space between the ligament and the neck of the jaw forms 
a passage between the parotid and zygomatic spaces (see figs. 
357 and 363). Through this portal pass the auriculo-temporal 
nerve, the internal maxillary artery, internal maxillary vein, 
lymphatics, and occasionally a process of the parotid gland. 



Fig. 363. 



-The passage between the pakotid and 'zygomatic kpaces with the 
structtjees passing through it (viewei) fb03[ behind). 



chorda tymp 
spine of sphen.- 
ext. pteryg. pi. 




iSw.^y.''! temp, bone 
meniscus 
condyle 
temp, nerve 
mid. mening. art. 
Int. max. vein 
int. max. art. 
nf. dent. art. 



The Internal Maxillary Artery is one of the terminal 
branches of the external carotid, and enters the zygomatic space 
from the parotid, at the passage described above (fig. 363). It 
supplies the walls and contents of the zygomatic, temporal and 
nasal fossae, and a large part of the dura mater and calvarium. 

It is convenient to notice thi-ee stages in the course of the 
internal maxillary (fig. 364) ; the first, from its origin to the 
lower border of the external pterygoid ; the second, beneath or 
superficial, as the case may be, to the lower head of that 
muscle ; the third, beyond the lower head of the external 
pterygoid. The third and final stage lies over and in the 
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spheno-maxillary fossa (fig. 364). The branches from the first 
and third stages, ahnost without exception, leave the zygomatic 
space by bony foramina or canals, while the branches from the 
second stage end in the muscles and surrounding soft struc- 
tures. 

Branches from the First Stage. — {a) The Middle Menin- 
geal -is by far the most important branch of the internal 
maxillary, and should be looked for first. It passes up beneath 
the posterior part of the external pterygoid and enters the skull 
at the foramen spinosum, which will be seen to lie just in front 
of the spine of the sphenoid and attachment of the long internal 
lateral ligament (fig. 363). It is surrounded by the two roots 
of the auriculo-temporal nerve. It supplies the dura mater 
and inner aspect of the skull (see fig. 318, p. 120). 

(&) The Small Meningeal (fig. 364) is a twig that enters 
the skull at the foramen ovale and ends in the dura mater of 
the middle fossa and Gasserian ganglion. 

(c) The Meatal or Auditory and Tympanic branches pass 
upwards and backwards behind the temporo-maxillary articula- 
tion. The first enters the external auditory meatus, the second 
reaches the tympanum through the Glaserian fissure (figs. 364 
and 311, p. 107). 

(d) The Inperioe Dental Artery is also of considerable 
size. It passes downwards to enter the dental canal with the 
inferior dental nerve, which lies in front of it (figs. 363 and 364). 
It supplies the jaw and the pulp cavities of the lower teeth ; a 
mental branch emerges at the mental foramen and ends in the 
lower lip (fig. 327, p. 137). Its 7)ii/lo-hyoidhTStnch. arises above 
the dental foramen and passes downwards with the correspond- 
ing nerve above the insertion of the internal pterygoid muscle. 
It ends between the jaw and mylo-hyoid muscle. 

Branches of the Second Stag-e (fig. 364) . 

(a) The Anteeioe andPosTEEiOR Deep Tbmpoeal arteries 
pass upwards beneath the temporal muscle, in which they end. 

(b) The Massetbeic branch has already been seen entering 
the Masseter (fig. 357). 

(c) The Pteeygoid branches pass to the external and 
internal pterygoid muscles. 

(d) The Buccal branch passes forwards over the buccina- 
tor muscle to end in the cheek. 

Branches of the Third Stag-e.— Only some of these can be 
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satisfactorily examined at present ; the others will be described 
with the parts which they supply. 

(a) The Infba-orbital branch will be found in the spheno- 
maxillarj' fossa, entering the orbit by the spheno-maxillary 
fissure, and passing forwards in the floor of the orbit with the 
superior maxillary nerve in the infra-orbital canal (fig. 364). 
Its terminal part emerges at the infra-orbital foramen and ends 

Fig. 3G4. — The si'ages and branches of the intebnal maxillaky. 
(ir. B. M. Turtle.) 



super, temp. ' 
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mid. meningi 

small 
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in the structures of the cheek, forming anastomoses with the 
other arteries of the face (fig. 327, p. 137). Branches accom- 
pany all the ramifications of the infra-orbital nerve. Its 
ANTEBiOE and MIDDLE DENTAL branches pass in the wall of 
the antrum to supply the incisor, canine, and bicuspid teeth. 
The superior 'maxilla and lining membrane of the maxillary 
antrum are supplied by twigs from the infra- orbital artery, 
(i) The PosTBBiOR Dental artery supplies the upper 
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molar teeth, and will be found entering canals on the zygomatic 
aspect of the superior maxillary (fig. 364) . 

(c) The Spheno-palatinb branch, which .enters the nasal 
cavity by the spheno-palatine foramen (fig. 358) ; (d) the 
Palatine, which descends in the posterior palatine canal ; and 
{e and /) the small Vidian and Pteeygo-palatine branches 
cannot be followed satisfactorily at present. 

Pterygoid Plexus of Veins. — The veins, which accom- 
pany and return the blood of the branches of the internal 
maxillary artery, end in a plexus which closely surrounds the 
external pterygoid muscle, and which cannot be defined dis- 
tinctly unless a special injection of the veins is made. The 
plexus receives three communicating trunks of note : (a) the 
deep facial vein, which lies on the buccinator muscle and joins 
the facial vein (fig. 307, p. 102) ; (6) an orbital vein, which 
communicates with the ophthalmic through the spheno- 
maxillary fissure (fig. 336, p. 151) ; (c) the Vesalian, an emissary 
vein from the cavernous sinus, which, however, is only occasion- 
ally present. 

The pterygoid plexus receives the meningeal veins through 
the foramen spinosum and foramen ovale. The blood within 
the plexus passes out by the internal maxillary vein and 
joins in the parotid gland with the superficial temporal to 
form the temporo-maxillary vein (fig. 357, p. 177). 

Third or Mandibular Division of the Fifth Cranial Nerve. 
When the origin of the external pterygoid is raised by the 
handle of the knife, and the muscle and the condyle of the jaw 
with the first and second stages of the internal maxillary 
artery completely removed, the third division of the Fifth can 
be made out clearly. As the division issues from the foramen 
ovale beneath the external pterygoid it will be seen to be 
divided into a small anterior or superficial and a large 
posterior or deep group of branches by the spino-pterygoid 
ligament (fig. 358). This slender ligament, sometimes partly 
muscular, sometimes converted into bone, passes forwards. from 
the spine of the sphenoid to the base of the external pterygoid 
plate. The greater part of the motor root of the fifth nerve 
passes into the anterior or superficial group of branches. 

Anterior Group of Branches of the Third Division of the 
Fifth. 

(a) The Long Buccal (fig. 365, 8), a sensory nerve, appears 
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between the two heads ,of the external pterygoid and ends in 
the mucous membrane and skin of the cheek (p. 139). 

(b) The Anterior Tempohal appears between the two 
heads of the external pterygoid with the last nerve and ends in 
the temporal muscle (fig. 365, 6). 

(c) The Middle Temporal (fig. 365, 5) is placed between 
the anterior and posterior. It appears at the upper border of 
the external ptery- 
goid and ends in the ^'f- 36S.— The kekves of the zygomatic space. 
temporal muscle. {Hirschfeld and LeveUU.) 

{d) The Pos- 
terior Temporal 
passes upwards be- 
tween the skull and 
the external ptery- 
goid to end in the 
temporal muscle (fig. 
365, 7). 

(e) The Masse- 
teric rises with the 
last (fig. 365, 9) and 
reaches the deep sur- 
face of its muscle 
through the sigmoid 
notch (fig. 357). 

(/) The Ex- 
ternal Pterygoid 
branch passes di- 
rectly to the deep 
surface of its muscle. 

Branches of the 
Deep Group, 

(a) The Inferior 
Dental Nerve 

courses downwards and backwards to enter the dental canal of 
the lower jaw (fig. 365, 17). In this stage of its course it could 
be reached in operative procedures by cutting through the 
masseter and trephining the ascending ramus. It rests on the 
floor of the zygomatic space, internal pterygoid and insertion of 
the internal lateral ligament, and is crossed by the external 
pterygoid muscle and internal maxillary vessels. Just before 




Temporal fascia, 2. Temporal muscle. 3. Tempera 
branches of auriculo-temporal nen'e. 4. Anterior deep 
temporal nerve. 5. Posterior deep temporal nerve. 6. Ex- 
ternal pterygoid muscle. 7. Deep temporal branch of mas- 
seteric nerve (inconstant), 8. Buccal nerve. 9. Masseteric 
nerve. 10. Buccal branch of seventh. 11. Auriculo-tem- 
poral nerve. 12. Lingual nerve. 13. Facial nerve at stylo- 
mastoid foramen. 14. Buccinator muscle. 15. Internal 
pterygoid. 16. Infra-maxiUary branch of seventh. 17. 
Inferior dental nerve. 18. Its mental branches. 19. Its 
mylo-hyoid branch. 20. Inferior dental canal opened. 
21. Masseter (turned down). 
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entering the dental canal it gives off the Mijlo-hyoid nerve 
(fig. 365, 19), which, passing dovsm between the insertion of. the 
internal pterygoid and mandible, reaches the sub-maxillary 
space, where it ends in the anterior belly of the digastric and 
mylo-hyoid muscles (fig. 373). The inferior dental nerve, as it 
runs forwards in the dental canal, gives off branches to the 
pulp cavities and peridental membranes of all the lower teeth. 
Opposite the roots of the bicuspid teeth, its mental branch 
leaves the canal hj the mental foramen and supplies sensory 
fibres to the structures of the lower lip (fig. 365, is). The 
nerve should be exposed in the dental canal by chiselling away 
the outer lamina of the jaw. 

(&) The Atjeictjlo-tempoeal Neeye (fig. 365) arises by two 
roots which enclose the middle meningeal artery as that vessel 
enters the foramen spinosum. It passes backwards to the 
parotid space internal to the temporo-maxillary articulation, 
which it supplies with sensory fibres ; it gives twigs to the par- 
otid gland which contain secretory fibres obtained through the 
otic ganglion, and, passing upwards over the root of the zygoma 
in front of the ear, ends in the lateral and upper aspects of 
the scalp (fig. 311, p. 107). A branch ends in the external ear. 

(fi) The Lingual Nbeve is the sensory pathway for the 
anterior two-thirds (buccal part) of the tongue (fig. 365, 12). 
To obtain a clear conception of its rather complicated course, 
the student should observe in it three distinct stages. 

In the first stage, the nerve lies in the zygomatic space 
between the internal pterygoid and ascending ramus of the jaw. 
It may be exposed there by dividing the masseter and the 
ascending ramus (fig. 358, p. 181). ' 

The second stage lies in the submaxillary space (fig. 373, 
p. 203) . At the commencement of this stage the nerve may be 
reached by cutting through the buccal mucous membrane half 
an inch behind and below the last lower molar (fig. 376, p. 210). 

The third stage lies in the sublingual space, beyond the 
hyoglossus muscle (fig. 378, p. 212). Only the first stage can 
be examined now. 

The Choeda Tympani, a branch of the facial, will be seen 
to join the posterior border of the lingual nerve about three- 
quarters of an inch below the foramen ovale (fig. 358, p. 181). 
It may be traced backwards and upwards for about an inch to 
the inner side of the spine of the sphenoid, on which it gives 
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Fig. 366. — The third division of the 
fifth and the otic ganglion viewed 
ON THEiK DEEP SURFACES. {Hirschfelcl 
and LeveilU.) 

! 4 G 



rise to a groove (Lucas). It crosses the tympanum to reach 
this point (fig. 366). The relationship of the chorda within 
the tympanum will be seen when the middle ear is dissected 
(p. 277). It contains secretory fibres for the submaxillary and 
Sublingual glands, and probably taste fibres for the anterior part 
of the tongue. 

(d) Neevb of the Internal Pterygoid. — All the branches 
of the third division of the Fifth should now be cut through 
about half an inch below the foramen ovale. When the 
einerging trunk is carefully 
lifted outwards, the nerve 
for the internal pterygoid 
will be found passing down- 
wards and forwards in loose 
connective tissue to enter 
the muscle at the upper part 
of its posterior border (fig. 
358, p. 181). 

Otic Ganglion, — When 
the nerve to the internal 
pterygoid is followed upwards, 
it will be found to be con- 
nected with the otic ganglion 
(fig. 366, 7). The ganglion 
lies close to the foramen 
ovale, deep to the third divi- 
sion, and superficial to the 
tensor palati muscle (fig. 358, 
p. 181). It is of small size, 
about equal to that of a grape- 
seed, and difficult to discover 
in the loose connective tissue which surrounds it. Motor fibres 
enter it from the internal pterygoid nerve ; the small superficial 
petrosal nerve (p. 277), derived from the facial and glosso- 
pharyngeal, enters it behind and supplies sensory and perhaps 
other fibres (fig. 366, 5) ; sympathetic fi.bres (vaso-motor) pass to 
it from the plexus on the middle meningeal artery (fig. 366, 12). 

The otic ganglion gives off the following branches (fig. 

366): 

(a) To the tensor palati muscle, the muscle lymg deep to the 

ganglion (fig. 366, 11). 




Sensor^' portion of fifth uerve, witli Gasserian 
ganglion. 2. Tensor tympani. 3. Motor por- 
tion of flftli, passiMg beneath ganglion. 4. 
MaUeus. 5. Small superficial petrosal nerve. 
6. Incus. 7. Otic ganglion. 8. Facial uerve. 
9. Chorda tympani. 10. Membrana tympani. 
11. Tensor palati. 12. Middle meuingeal 
artery. 13, 13. Lingual nerve. 14, Aiu'iculo- 
temporal nerve. 15. Inferior dental nerve. 
16. External pterygoid. 17. Internal ptery- 
goid. 18. Internal maxillary artery. 20, 20. 
Mylo-hyoid nerve. 
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(6) To the tensor tijmpani whicJi lies in the roof of the 
Eustachian tube behind the ganghon (fig. 366, 2). 

(c) To the chorda tympani (tig. 366, 9). 

(d) To the auricido-teviporal nerve (secretory fibres for the 
parotid) (fig. 366, u). 

(e) A meningeal twig wliich enters the sliull at the foramen 
spinosum. 

A recurrent meningeal branch from the third division of 
the Fifth sliould be sought for as it enters the skull by the 
foramen ovale. 

The soft structures which assist to form the floor of the 
zygomatic space (p. 182), and separate the space from the wall of 
the pharynx, can now be examined (fig. 358, p. 181). They are : 
(1) The internal pterygoid ; (2) the tensor palati ; (3) the superior 
constrictor ; (4) the fibrous hiatus of the pharynx (sinus of 
Morgagni), in which the Eustachian tube, levator palati, and 
pharyngeal aponeurosis are seen. Further back (5) the long 
internal lateral ligament of the jaw (already described). The 
ascending palatine and tonsillar arteries are also to be observed 
(fig. 369)'. 

The Internal Pterygoid Muscle arises by tendinous and 
fleshy fibres from the pterygoid fossa, with a superficial exten- 
sion from the superior maxillary bone (fig. 358) . It is inserted 
on the inner as]Dect of the ascending ramus at and above the 
angle of the jaw (Plate LIT, p. 180). It will be seen from 
the downward and slightly backward direction of the fibres 
that its action, like that of the masseter, is to raise the lower 
jaw and press the lower molar teeth against the upper, with, at 
the same time, a slight forward movement. Its nerve enters 
thfe upper part of the posterior border of the muscle, and is 
derived from the trunk of the third division of the fifth nerve. 

The internal pterygoid is now to be completely removed by 
clearing out its origin from the pterygoid fossa, and removing 
its insertion and what remains of the ascending ramus, by 
means of a vertical saw-cut behind the last molar tooth. The 
internal lateral and stylo-maxillary ligaments had better be 
removed with it. 

Structures beneath the Internal Pterygoid. — Beneath the 
internal pterygoid muscle, covered by loose connective tissue, 
will be found the superior constrictor (fig. 367, 5). Under 
the anterior border of the muscle will be found the pterygo- 
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maxillary ligament from which the constrictor fibres arise to 
pass backwards, and the buccinator to pass forwards (fig. 
367, 12). On the inner aspect of the superior constrictor, 
beneath the insertion of the pterygoid muscle to the angle of 
the jaw, is situated 
the tonsil, which will Fio- 367. — The muscles of the pharynx, especi- 
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thus be seen to be {Sappey.) 
practically inaccessi- 
ble for operation from 
the neck. The stylo- 
hyoid ligament and 
stylo-glossus muscle 
also pass beneath 
the internal ptery- 
goid (fig. 367, 16). 

The Ascending 
or Inferior Pala- 
tine Aeteby will be 
seen to arise from 
the bend of the 
facial beneath the 
jaw (fig. 357, p. 177). 
It passes upwards in 
the connective tissue 
beneath the internal 
pterygoid to disap- 
pear in the palate at 
the upper border of 
the superior con- 
strictor. The ton- 
sillar branch of the 
pterygoid (fig. 368). 

The dissection of the tensor palati, levator palati. Eustachian 
tube and the contents of the spheno-maxillary fossa is better 
deferred to a later stage. 




1. Eustachian tube. 2. External pterygoid plate. 3. Left 
styloid process. 4. Tensor palati. 5. Superior constrictor. 
6. Levator palati. 7. Stylo-pharyngens, upper part, 8. 
Right styloid process. 9. Scylo-hyoid muscle. 10. Sten- 
sou's duct. 11. Middle constrictor. 12. Pterygo-maxillary 
ligament. 13. Internal pterygoid. 14. Buccinator muscle. 
15. Stylo-pharyngeus, lower part. 16. Stylo-glossus. 17. 
Inferior constrictor. 18. Hyo-glossus. 19. Thyro-hyoid 
membrane. 20. Mylo-hyoid muscle. 21. Thyroid cartilage. 
22. Hyoid bone. 23. Crlco-thyroid muscle. 24. Trachea. 
25. ffisopliagus. 

facial also lies beneath the internal 
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DISSECTION XIII 
THE SUBPAROTID REGION 

Between the deep surface of the parotid gland and the wall 
of the pharynx there is a small but definite space filled with 
most important structures, to which, for want of a better, the 
name of Subpabotid Space may be given (fig. 368). 

The Boundaries and Relations of this Space are : — 

Below, it communicates with the superior carotid triangle 
under the posterior belly of the digastric (figs. 369 and 291, 
p. 61). 

Above, it is bounded by the petro-occipital region of the 
skull, on which are situated the openings of the carotid and 
jugular foramina (Plate XLIV, p. 70) . 

Behind, the rectus capitis anticus major and rectus capitis 
lateralis, in front of the upper two cervical vertebrae, form its 
posterior wall (figs. 368 and 369). 

Intebnally, it is bounded by the lateral wall of the 
pharynx (figs. 368 and 369). 

Externally, the styloid process, stylo-hyoid and stylo- 
glossus muscles separate this from the parotid space, which 
contains the parotid gland (fig. 368, and fig. 357, p. 177). 

Contents of the Subparotid Space. 

(a) The stylo-pharyngeus muscle. 

(b) The first part of the internal jugular vein. 

(c) The internail carotid artery. 

(d) The ascending pharyngeal artery. 

(e) The subparotid stages of the cranial nerves IX. X. 
XI. and XII. and their branches. 

(/) The anterior divisions of the first and second cervical 
nerves. 

(g) The upper half of the superior cervical ganglion. 

(h) The retro-pharyngeal lymphatic gland. 

The subparotid stages of these structures are now to be 
examined. 

The Stylo-pharyngeus muscle (fig. 367, 7) arises from the 
deep aspect of the styloid process near the base. It passes 
downwards and slightly forwards between the external and 
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internal carotid arteries, and disappears within the pharynx 
between the upper and middle constrictors (fig. 369). It ends 
on the posterior border of the thyroid cartilage and over the 
inner surface of the inferior constrictor, as will be seen at a 
later stage. As the connective tissue is removed from its outer 
surface the glosso -pharyngeal nerve should be found (fig. 370). 
The muscle acts on the pharynx, pulling it upwards to seize 
the food-bolus as the tongue tilts it from the mouth 

Fig. 368. — A section at the uppek bordek of the axis to show the contents 

AND BOUNDAEIES OF THE SUBPAROTID SPACE. 
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The cranial neryes are indicated by Roman numerals. The position of the following arteries is 
indicated by abbreviations : Internal carotid, ascending pharyngeal, ascending palatine, and 
tonsillar. The origin of the anterior division of the second cervical nerve is shown. , 



The styloid process is to be cut at its base with bone 
forceps and thrown downwards with its three muscles still 
attached. 

The Internal Jug-ular vein begins by a dilatation in the 
jugular fossa, where it is continuous with the lateral sinus 
(fig. 313, p. 115). The tough connective tissue which surrounds 
the vein and binds all the structures of this space closely 
together is an upward continuation of the carotid sheath. 
This connective tissue is attached to the base of the skull 

o 2 
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■above, especially to the lower edge of the vaginal process in 
front of the carotid foramen. The vein lies behind and to the 
outer side of the internal carotid artery. Just before the vein 
passes into the superior carotid triangle beneath the posterior 



Fio. 369. — The bocnuaeies and chief contents or the subpahotid space. 
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belly of the digastric, the spinal accessory nerve will be seen-to- 
cross backwards over (occasionally under) it. 

Teibutaeies. — The infebioe petrosal sinus will be found 
joining the vein half an incti below the skull (fig. 314, p. 116). 

The upper veins op the pharyngeal plextjs will also be 
seen to join the internal jugular in this space. 

The Internal Carotid Artery enters the space beneath 
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the posterior belly of the digastric and passes upwards to enter 
the carotid canal of the petrous bone, in front of and deep to the 
internal jugular vein (fig. 368). In this stage it gives off no 
branch, but is frequently tortuous or thrown into loops in old 
people, so that it cannot be strained in extension backwards 
of the head. Its stage within the petrous bone will be seen 
when the middle ear is dissected (fig. 413, p. 268). The cavern- 
ous stage which follows the temporal or petrous stage has 
already been examined (fig. 317, p. 119). 

The Glosso-Pharyngekl (IX) Nerve (fig. 370, 2) is best seen 
by removing the subparotid stage of the internal jugular 
vein. It enters the roof of the space in a separate dural com- 
partment in the jugular foramen and appears behind the 
internal carotid artery. It passes downwards for about 1^ 
inches between the internal carotid and jugular vein ; then 
crosses the artery, hooks round the stylo-pharyngeus, enters 
the submaxillary space, and disappears on the side of the 
tongue beneath the insertions of the stylo-glossus and hyo- 
glossus muscles (fig. 370). It supplies sensory fibres to the 
wall of the pharynx, to the posterior third (pharyngeal part) of 
the tongue, to the fauces, tonsil and epiglottis. It ends in the 
taste buds of the circumvallate papillae, and is the chief nerve 
of taste. On its trunk, as it lies in the jugular foramen, is a 
small ganglion (jugular ganglion) and another larger (petrous 
ganglion) is situated at its point of exit (fig. 370). These cannot 
be made out now. Communicating twigs join the petrous 
ganglion to Arnold's nerve and the superior cervical ganglion 
(fig. 371, 2). A communicating branch passes between it and 
the facial nerve. 

Branches. — (a) A Tympanic beanch (figs. 370 and 371) 
(Jacobson's Nerve) springs from the petrous ganglion and at 
once bends forwards to a canal situated on the crest between 
the carotid and jugular foramina, which should be examined 
in a skull. Through this foramen the nerve reaches the 
tympanum, where it will be examined later. Some of the 
tympanic fibres reach the otic ganglion through the small 
superficial petrosal nerve (fig. 413, p. 268) . 

(&) Sensory branches to join the pharyngeal plexus. 

(c) Motor branches to the stylo-pharyngeus muscle. 

(d) Meningeal branches. 

The Vagus (X) Nerve passes straight through the sub- 
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parotid space from the jugular foramen above to the superior 
carotid triangle below. It lies between and deep to the internal 
carotid artery and internal jugular vein (figs. 368 and 370). It 
is bound closely by communicating twigs and fibrous tissue to 
all the cranial nerves of this space (fig. 371). There are two 
ganglia imbedded amongst its fibres : one (the ganglion op the 
root) in the jugular foramen, and a larger one (the ganglion 
OP THE TRUNK) below the foramen (fig. 370, i). 



Fig. 370.- 



The vessels and nerves of the subpaeotid space. 
{Sirschfeld and LeveilU.) 




1. Superior constrictor of pharynx. 2. G-losso-pharyngeal nerve. 3. Stylo-pharyngeus. 4. 
Pneumo-gastric nerve. 5. Stylo-glossus. 6. Hypoglossal nerve communicating with first 
cervical. 7. Lingual nerve (5tla). 8. Superior cervical ganglion. 9. Hypoglossal nerve. 
10. Spinal-accessory nerve. 



Communications. — The accessory part of the Eleventh will 

be seen to join the vagus at the gangHon of the trunk (fig. 371, 

18). Twigs communicating with the other cranial nerves of the 

subparotid space are present ; also with the facial nerve and 

-superior cervical ganglion (fig. 371). 

Branches. — (a) A small meningeal twig to the dura 
mater from the upper ganglion. It ends in the dura mater of 
the posterior fossa of the skull. 

(b) The AuBicULAE beanch (Arnold's Nerve) passes across 
the jugular foramen from the upper ganglion and emerges 
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Fig. 371. — Diageah or the ninth, 

TENTH, ELEVENTH, TWELFTH CBANIAL, 
AND SYMPATHETIC NERVES IN THE 
SUBPAROTID SPACE AND SUPEKIOB 

CAROTID TRIANGLE. {Hirschfeld and 
LeveilU.) 



behind the ear (fig. 311, p. 107). The nerve is difficult to follow 
in the osseous part of its course and cannot be seen at present. 
Its foramen can be detected on the outer side of the jugular 
foramen in a dried skull. Its 
distribution in the meatus and 
ear is described at p. 108. 

(c) Branches from lower 
ganglion (ganglion of the 
trunk) unite in the formation 

of the PHABYNGBAL PLEXUS 

(fig. 371, 2i). They pass for- 
wards superficial to the in- 
ternal carotid artery, and con- 
vey motor fibres to the walls 
of the pharynx derived from 
the accessory part of the 
Eleventh. 

(d) The SuPEEiOE Laryn- 
geal nerve arises from the 
ganglion of the trunk, and 
passes obliquely downwards to 
the larynx on the wall of the 
pharynx (fig. 292, p. 64). It 
leaves the subparotid space 
beneath the internal carotid 
artery. At this point it gives 
off its external laryngeal 
branch to the crico-thyroid 
muscle and enters the carotid 
triangle (p. 65). 

The Spinal Accessory 
Nerve (XI) perforates the, 
jugular foramen along with the 




1. Facial nerve. 3. Glosso-pliaryngeal nerve, 
with its petrous ganglion. 3. Pneumogas- 
tric nerve. 4. Spinal accessory nerve. 
5. Hypoglossal nerve. 6. Superior cervical 
ganglion of sympathetic. 7. Loop between 

first and second cervical nerves. 8. Carotid branch of sympathetic. 9. Tympanic nerve (Jacob- 
son). 10. Its branch to carotid plexus. 11. Its branch to Eustachian tube. 12. Its branch 
to fenestra ovalis. 13. Its branch to fenestra rotunda. 14. Its union with small superficial 
petrosal nerve. 15. Its union with large superficial petrosal nerve. 16. Otic ganglion. 
17. Auricular branch of pneumogastric (Arnold's nerve;. 18. Junction of pneumogastric with 
spinal accessory. 19. Junction of hypoglossal and first cervical nerve. 20. Junction of mastoid 
branch of spinal accessory and second cervical nerve. 21. Pharyngeal plexus. 32. Superior 
laryngeal nerve. 23. External laryngeal nerve. 24. Middle cervical ganglion of sympathetic. 
25. Junction of digastric nerve (seventh) jvith glosso-pharyngeal. 
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vagus (fig. 371, 18). Giving off its accessory part to join the 
vagus, the nerve passes downwards between the internal 
carotid artery and internal jugular vein (fig. 370, lo). It ap- 
pears between these above the level of the posterior belly of 
the digastric. As a rule it crosses backwards superficial to the 
vein, but in a small proportion of cases it lies deep to it. The 
nerve leaves the subparotid space beneath the posterior belly of 
the digastric and in front of the transverse process of the atlas. 
It passes beneath the anterior border of the sterno-mastoid an 
inch below the apex of the mastoid process, where it is looked 
for when wanted by the surgeon, and sends branches to that 
muscle, ultimately ending in the trapezius (figs. 291, p. 61 ; 270, 
p. 11). The student will be able to observe that, when the face 
is turned to the opposite side, the transverse process of the atlas 
moves with the head and carries the trunk of the spinal acces- 
sory forwards on it. It is proba.ble that the flash of pain some- 
times felt on suddenly turning the head is due to the nerve 
being caught on the transverse process of the atlas. 

The Hypog-lossal Nerve (XII). — The hypoglossal nerve 
leaves the skull by the anterior condylar foramen, and im- 
mediately passes downwards and forwards beneath the jugular 
vein and comes into close contact with the other cranial nerves 
of this space (fig. 371, o). It then passes downwards between 
and deep to the internal carotid artery and jugular vein, and in 
this position leaves the subparotid space (fig. 291, p. 61). Just 
below the posterior belly of the digastric, it appears between 
them and, passing forwards in the superior carotid triangle, 
crosses the external carotid artery, hooking round its occipital 
branch (fig. 291). After crossing the superior carotid triangle, 
it passes within the submaxillary space (fig. 373). 

It gives off no branches in the subparotid space, but receives 
an important contribution from the next nerve. 

The Antbeioe Division of the First Cebvical Spinal 
Nerve appears above the transverse process of the atlas and 
between the rectus capitis anticus minor on its inner and rectus 
capitis lateralis on its outer side, both of which it supplies (fig. 
369). It bends downwards and forms a loop with a branch from 
the second cervical nerve. From this loop will be seen fibres 
passing to join the hypoglossal (fig. 371), which, coursing along 
that nerve, ultimately end in the infra-hyoid group of muscles 
by the descendens hypoglossi and in the thyro-hyoid muscle. 
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Superior Cervical Gangplion. — Every day the physiological 
and clinical importance of this ganglion is becoming more 
evident. It rests on the rectus capitis anticus major and rec- 
tus capitis lateralis, in front of the transverse processes of the 
1st, 2nd, and 3rd cervical vertebrae (fig. 369). It will be thus 
seen that only the upper half of the ganglion, which is fusiform 
in shape and considerably over an inch in length, lies in the sub- 

FlG. 372. — DiAGEAM OF THE SUPEEIOK CEKVIOAL GANGLION AND ITS CONNECTIONS. 

, (Heath.) 



> c L s. 



Branch to external carotid 



Pharyngeal branch 
Laryngeal branch 



Superior cardiac nerve 

Thyroid branch 
Middle cardiac nerve 

Branches to vertebral artery 
Inferior cardiac nepve 




1st cervical nevve 



parotid space. The great vessels and nerves of the space lie in 
front of it, and have to be lifted forwards to expose it (fig. 368) . 
The surgeon may reach it under the posterior border of the 
sterno-mastoid and seize it whilst passing into the superior 
carotid triangle, behind the great vessels. 

It forms COMMUNICATIONS with every one of the four cranial 
nerves in the space (fig. 372) and it is connected by grey rami 
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communicantes with the cervical nerves from the 1st to the 4th. 
The sympathetic cord joins its lower pole and brings fibres 
from the spinal centres which escape from the spinal cord by 
the upper dorsal rami communicantes. Erom its upper pole a 
great stream of fibres joins the internal carotid artery to form 
the carotid and cavernous plexuses (fig. 369, p. 196). Through 
the cavernous plexus it supplies the dilator fibres of the iris, the 
non-striated muscles of the orbit, and sends sympathetic twigs 
to the Ilird, IVth, Vth, and Vlth cranial nerves. From 
the carotid plexus it gives off fibres to the spheno-palatine 
(Meckel's) and otic ganglia through the petrosal nerves (fig. 413, 
p. 268). From the superior cervical ganglion fibres stream 
to the external carotid artery, and on the coats of the branches 
reach the parts supplied by the artery. It thus supplies the 
vaso-motor nerves of the face, tongue, and thyroid gland. 
With branches from the vagus and glosso-pharyngeal,'it forms 
the Phaeyngeal plexus, thus supplying the pharynx with 
vaso-motor nerves. The superior cardiac branch springs from 
it and forms communications with the superior laryngeal nerve 
(fig. 292, p. 64). Altogether the superior cervical ganglion 
merits more attention than it usually receives. It is closely 
connected with the inter-carotid body situated on the inner 
aspect of the bifurcation of the common carotid. 

The Ascending Phaeyngeal Asteey (fig. 369) arises 
from the inner aspect of the external carotid in the upper part 
of the superior carotid triangle. The artery passes up in the 
subparotid space, deep to the great vessels and nerves, and 
supplies the wall of the pharynx as it ascends. Its terminal 
branches enter the skull by the anterior condylar and jugular 
foramina and foramen lacerum medium, and end in the dura 
mater and nerve sheaths. One little branch, the tympanic, 
enters the tympanum with the nerve from the glosso-pharyn- 
geal. Other branches end in the prevertebral muscles and 
form a close anastomosis with the vertebral, deep cervical, and 
ascending cervical arteries. 

The Eeteo-Phaeyngeal Lymph Gland hes below the 
jugular foramen, behind the pharynx, and in front of the rectus 
capitis anticus major (fig. 868). It receives lymphatic" vessels 
from the cranial cavity and from the pharynx, and enlarges in 
diseases of these cavities. The loose retro-pharyngeal tissue in 
which it lies gives free scope for the formation of abscesses. 
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DISSECTION XIV 
THE SUBMAXILLARY TRIANGLE AND SPACE 

The Triangle. Bound aeibs (fig. 373). — The lower border 
of the mandible bounds the triangle above ; the anterior belly 
of the digastric, which can be seen and felt in life, bounds it 
below and in front ; behind and below, the stylo-maxillary 
ligament and part of the posterior belly of the digastric form 
its boundary. The apex of the triangle is below, where the 



Fig. 373. — The boondakies and elooe of the Subhaxillaet space. 
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intermediate tendon of the digastric is bound to the hyoid bone 
near the lesser horn. This point can always be distinguished by 
the finger, and from it the two lower boundaries of the triangle 
may be mapped out on the surface of the neck. It is usual to 
describe the submaxillary or digastric triangle as being con- 
tinued backwards to the mastoid process, the whole of the 
posterior belly of the digastric being included in the lower 
and posterior border, while a line continuing back the border 
of the jaw to the mastoid completes the upper boundary. 
A part of the parotid gland and space is thus included in the 
triangle. The boundaries given above are more natural and of 
greater practical utility. 
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Steuctuebs covbeing the Teianglb.— Of the structures 
which help to form the roof of the submaxillary triangle, the skin 
and platysma have both been described. The cervical branches 
of the facial, of the great auricular and superficial cervical 
nerves, which supply the platysma and skin of this region, have 
also been examined (fig. 270, p. 11). 

The deep cervical fascia, which covers the triangle and is 
attached to the lower border of the mandible, sends off a deep 
layer at the lower limit of the triangle. When the fascia is 
detached from the lower jaw and reflected downwards, the 
deeper layer will be seen passing upwards under the sub- 
maxillary gland to the deep surface of the jaw. These two 
layers form a compartment for the gland and bind it to the 
lower jaw. 

The Dig-astrie Muscle (iig. 373) forms the lower limits of 
the triangle. The antbeioe bblly lies on the mylo-hyoid 
muscle, and is inserted to an oval impression on the lower 
border of the symphysial part of the lower jaw (Plate LIT, 
p. 180). The intermediate tendon, which joins' it to the 
posterior belly, is bound by a sheath of fibrous tissue to the 
body of the hyoid in front of the lesser horn. The postbeioe 
BELLY arises from the digastric fossa (Plate XLIV,p. 14) beneath 
the mastoid process, and runs under the angle of the jaw to join 
the intermediate tendon. As it passes the angle of the jaw, the 
stylo-maxillary ligament adheres to its sheath ; behind that 
point it separates the superior carotid triangle from the parotid 
space (fig. 291, p. 61) ; in front of the angle it separates the 
carotid triangle from the submaxillary triangle and space. The 
anterior belly is supplied by the mylo-hyoid (fig. 373), the 
posterior belly by the facial nerve (fig. 357). 

The ACTION of the digastric muscle is complicated, and 
should be studied now. If the mandible is fixed by the muscles 
of mastication, as during the act of swallowing, both bellies 
raise the hyoid bone and floor of the mouth, the tongue being 
pressed against the palate. The posterior belly pulls the 
hyoid and tongue upwards and backwards. If the hyoid bone 
is fixed by its depressor muscles, both bellies act together and 
depress the jaw. 

The Stylo-hyoid Muscle (fig. 374) was seen to arise in the 
parotid space from the posterior aspect of the styloid process 
near its base. Leaving the parotid space, it splits to enclose 
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Pig. 374. — Styloid muscles and muscles- 

OF THE TONGUE. (WUsOll.) 



ihe tendon of the digastric and is inserted to the outer aspect 
of the hyoid, near the lesser horn, and thus helps to bound the 
submaxillary space behind (fig. 373). It is supplied by a- 
branch from the facial nerve which is given off near the stylo- 
mastoid foramen. Through the hyoid bone it raises the tongue 
upwards and backwards against the palate. 

Boundaries of the Submaxillary Space. — The three sides 
of the submaxillary triangle 
form the superficial limits of 
the submaxillary space. Its 
floor is formed by the muscles 
of the tongue — chiefly by the 
hyo-glossus (fig. 373). Its 
outer wall or roof includes 
not only the coverings of the 
submaxillary triangle, skin, 
superficial fascia, platysma, 
and deep fascia, but also 
that part of the mandible 
which lies below the level 
of the floor of the mouth. 
Above, only the mucous 
membrane between the side 
of the tongue and the gum 
separates it from the cavity 
of the mouth. It is continued 
in front into the sublingual 
space which contains the 
sublingual gland (fig. 378). 
The submaxillary is a space 
of surgical importance, espe^ 
cially as regards operations 
for the complete extirpation 
of cancer of the tongue. 

Contents of the Submaxillary Space (fig. 373). 

{a) The submaxillary gland and duct. 

{h) Submaxillary stage of the facial artery and vein, with 
the branches and tributaries given off from it. 

(c) Lingual nerve. 

{d) Hypoglossal nerve. 

(e) Submaxillary ganglion. 




Temporal bone of the left side. 2, 2. The right 
side of the lower jaw, dlYided at its symplij'sis,. 
the left side having been removed. 3. Tongue. 
4. Genio-hyoid. 5. Genio-hyo-glossus. 6. Hyo- 
glossus ; its ehondro-glossus portion. 7. Its' - 
hyo-glossus portion. 8. Anterior part of 
the inferior lingualis issuing from between the 
hyo-glossus and genio-hyo-glossus. 9. Stylo- 
glossus with part of the stylo-maxillary liga- 
ment. 10. Stylo-hyoid. 11. Stylo-pharyngeus. 
12. Os hyoides. 13. Thyro-hyoid membrane. 
14, Thyroid cartilage. 15. Tliyro-hyoid mus- 
cle arising from the oblique line of the thyroid^ 
cartilage. 16. Oricoid cartilage. 17. Crico- 
thyroid membrane, through which the opera- 
tion of laryngotcmy is performed. 18. Trachea. 
19. Commencement of the oesophagus. 
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(f) Submaxillary lymphatic glands. 

{g) Mylo-hyoid nerve and artery. 

Qi) Part of the mylo-hyoid muscle. 

{i) The lingual vein. 
These structures are now to be examined. 
Mylo-hyoid Muscle (figs. 373 and 378).— The part of the 
mylo-hyoid which projects within the submaxillary triangle, 
usually described as part of the floor of the triangle, divides 
the submaxillary space in front into a deep and a superficial 
compartment. The muscle forms a contractile diaphragm in 
the buccal floor, and arises above from the mylo-hyoid ridge on 
the inner aspect of the mandible (fig. 377). Its origin extends 
from below the last molar tooth to near the symphysis (Plate 
LII, p. 180). The anterior fibres meet with those from the 
opposite side in a median fibrous raphe between the symphysis 
of the jaw and body of the hyoid; the posterior fibres pass 
obliquely to their insertion on the upper and anterior aspect of 
the body of the hyoid. The muscle is supplied by the mylo- 
hyoid nerve, a branch of the inferior dental (fig. 373). If the 
hyoid bone is fixed, it lowers the jaw, but it usually acts from 
the jaw, elevating the hyoid, the tongue, and rendering tense 
the whole floor of the mouth, an action required in chewing, 
swallowing, and speaking. 

The Mylo-hyoid Nerve and Artery will be found 
passing forwards on the mylo-hyoid muscle under cover of the 
jaw (fig. 373). They are branches of the inferior dental nerve 
and artery (fig. 365, p. 189), and supply the mylo-hyoid and 
anterior belly of the digastric. 

The Submaxillary Gland is subdivided by the posterior 
border of the mylo-hyoid muscle into a large superficial and a 
small deep part. The superficial part commonly extends beyond 
the limits of the submaxillary triangle, and lies partly in the su- 
perior carotid triangle. The dissector has already seen how the 
deep cervical fascia divides to encapsulate and bind it to the jaw. 
The facial vein crosses it superficially, while the artery lies deep 
to it (fig. 307). When the superficial part is raised with the 
handle of the scalpel, branches from the vessels will be seen to 
enter the gland. When.the superficial partis dislodged and 
drawn downwards and^backwards, the deep part comes into view 
as it passes under the mylo-hyoid muscle. From the deep part, 
the submaxillary duct (Wharton's Duct) will be found running 
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forwards (fig. 373). The deep part of the gland rests on the 
hyo-glossus muscle — the floor of the subnaaxillary space. 

The Submaxillary or Wharton's Duct and the deep part 
of the gland can now be displayed by detaching and throwing 
down the origin of the posterior part of the n^ylo-hyoid muscle 
from the jaw, so that it falls over the anterior belly of the 
digastric (fig. 373). To expose the space, so as to examine its 
contents with greater ease, a section should be made across the 
jaw with a saw, behind the insertion of the anterior belly of 
the digastric. The posterior part of the jaw may then be 
turned upwards and fixed. The superficial part of the gland 
should be cut away. The duct will be seen to lie first on the 
hyo-glossus muscle, then to pass upwards and forwards in the 
sublingual space to open on the sublingual papilla (fig. 378). 
The sublingual part of its course will be better seen in the dis- 
section of that space. Passing forwards above the deep part of 
the gland is the lingual nerve (fig. 373). In the fibrous tissue 
which unites the nerve and gland is placed the submaxillary 
ganglion (fig. 373). 

The Submaxillary Lymphatic Glands have already been 
seen (fig. 307, p. 102) grouped around the facial artery as it 
escapes between the jaw and gland. They are also imbedded in 
the substance of the gland. Besides the lymphatics of the face, 
those from the side of the tongue and buccal floor end in them, 
and hence the necessity of removing the submaxillary lymphatic 
glands in complete extirpation of lingual or labial cancer. 

Submaxillary Stage op the Facial Vein. — The vein 
leaves the space and unites in the upper part of the superior 
carotid triangle with the amterior division of the temporo- 
maxillary vein (fig. 367, p. 193). It terminates in the internal 
jugular vein, some distance, below the posterior belly of the 
digastric. The facial vein receives tributaries from the submax- 
illary space and passes over the superficial aspect of the gland. 

Submaxillary Stage of the Facial Artery (see figs. 369 
and 373). — After a short stage in the superior carotid triangle, 
where it arises from the external carotid, the facial artery 
enters the submaxillary space beneath the posterior belly of the 
digastric. It lies beneath the submaxillary gland and rests on 
the middle constrictor, stylo-glossus, and hyo-glossus muscles, 
and before emerging between the lower border of the jaw and 
the gland makes a deep bend beneath the angle of the jaw, 
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where it approaches the outer aspect of the tonsil (see fig. 369) . 
The bend on the artery allows it to remain unstretched when 
the jaw is depressed. 

Branches. — In its submaxillary stage the artery gives off 
the following branches : 

(a) The Ascending or Inferior Palatine, which passes 
upwards beneath the internal pterygoid muscle to the palate 
(p. 193 and fig. 369). 

(b) The Tonsillar, which ascends to the tonsil (fig. 369). 

(c) Glandular Branches to the submaxillary gland 
(fig. 373). 

{d) The Submental, a branch which passes forwards beneath 
th,e gland and the jaw and rests on the mylo-hyoid muscle (fig. 
373). It ends in the structures on and under the chin, forming 
anastomoses with the sublingual and other surrounding arteries. 

The Submaxillary Ganglion hes in the connective tissue 
between the commencement of the submaxillary duct and the 
lingual nerve (fig. 373). It is most easily found by pulling the 
deep part of the submaxillary gland and duct downwards, and 
thus stretching the connective tissue in which the ganglion lies. 
The roots which join it to the lingual nerve contain secretory 
fibres derived from the chorda tympani and sensorj'- fibres from 
the lingual. Sympathetic fibres reach it round branches of the 
facial artery. Its issuing twigs go to the submaxillary gland ; 
others, passing forwards, reach the sublingual gland, and some 
again join the lingual nerve. 

The Lingfual Nerve, in its submaxillary stage, crosses the 
hyoglossus beneath the mucous membrane at the side of the 
tongue (fig. 376). Its zygomatic stage has already been seen 
(fig. 358, p. 181). As it crosses the hyo-glossus muscle it lies at 
first above the submaxillary gland and duct (fig. 373), but as it 
passes forwards to the sublingual space it proceeds under and 
hooks round the duct. It pierces the substance of the tongue 
to end in the mucous membrane of its anterior two-thirds 
(buccal part), and also in the mucous membrane on the floor of 
the mouth and gums (fig. 375). It is a sensory nerve, its taste 
fibres being probably derived from the chorda tympani. On 
the hyoglossus muscle it sends a communication to the hypo- 
glossal nerve (fig. 375). 

Hypoglossal Nerve. — The first two stages of this nerve 
have been seen in the subparotid space (p. 200) and superior 
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carotid triangle (fig. 375). It enters its third (submaxillary) 
stage beneath the posterior belly of the digastric, and crosses the 
hyoglossus muscle above the great horn of the hyoid (fig. 373). 
It then enters the sublingual space and disappears in the 
musculature of the tongue (fig. 378). It is the motor nerve of 
all the intrinsic and nearly all the extrinsic muscles of the 
tongue. The depressors of the hyoid bone, and therefore of 
the tongue, are supplied by fibres which accompany the nerve 
(descendens hypoglossi and nerve to thyro-hyoid). It supplies 

Fig. 375. — The nekves of the tongue and submaxillary space. 
{Hirschfeld and LeveHU.) 
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1. Lingual nerve (6th). 2. Submaxillary gaugliou. 3. Chorda tympani nerve, i. Distribution 
of glosso- pharyngeal nerve to circumvallate papillas. 5. Facial nerve (7th). 6. Distribution 
of lingual nerve (5th). 7. Conimuuication between facial and glosso-pharyngeal nerve. 
8. Raiiine artery. 9. Stylo-glossus. 10. Genio-glossus. 11. Grlosso-pharyngeal nerve. 12. Sub- 
lingual artery. 13. Stylo-pbaryugeus. 14. Greuio-hyoideus. 15. Hypoglossal nerve (IStli). 
16. Distribution of twelfth nerve. 17. Middle constrictor of phai-ynx. 18. Hyoid bone. 
19. Hjoglossus. 20. Lingual artery. 

the hyoglossus, the stylo-glossus and palato-glossus, genio-hyoid 
and genio-glossus, and the intrinsic muscles of the tongue. 

The Lingual Vein arises by tributaries from the tongue 
(ranine vein) and sublingual space, and passes backwards on the 
hyoglossus muscle above the hypoglossal nerve. It joins the 
internal jugular in the upper part of the superior carotid triangle 
(fig. 291, p. 61). 

Floor of the Submaxillaey Space. — The hyoglossus 
muscle, which enters the lateral part of the tongue in this 
region, forms the greater part of the floor of the submaxil- 
lary space (fig. 373). A slight part behind is formed by the 
III. P 
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insertion of the stylo-glossus and the middle constrictor of the 
pharynx. The hyoglossus, and all the structures which lie 
deep to it, must be regarded as intrinsic parts of the tongue, 
and therefore should be dissected along with that organ. 

The Ptertgo-maxillaey Ligament (fig. 367, 12, p. 193) 
should be examined before cutting away the upturned piece 
of the lower jaw which covered the submaxillary space, and on 



Fig. 376. — Steuotukes beneath the mucous membeane of the flooe of the 
MOUTH. (Alfred Billinghurst.) 




int. pteryg 



which the impression of the submaxillary gland can be seen 
(Plate LII, p. 180). The pterygo-maxillary hgament is an 
indistinct fibrous raphe lying between the origins of the 
buccinator in front and the superior constrictor behind. It is 
attached above to the internal pterygoid plate at the hamulus, 
and below to the posterior end of the mylo-hyoid ridge of the 
mandible. 

The attachment to the inner aspect of the mandible of this 
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ligament, superior constrictor, and buccal mucous membrane 
should be cut away and the detached part of the mandible 
removed and kept for the examination of the teeth. Both 
bellies of the digastric and the stylo-hyoid muscle should also 
be cut completely awajf, before proceeding to the dissection of 
the sublingual space. 



DISSECTION XV 
THE SUBLINGUAL SPACE 

The Sublingpual Space (figs. 377 and 378) is covered above 
by the mucous membrane in the floor of the mouth, between 
the tongue and that part of the mandible which carries the 
incisor, canine, and bicuspid teeth ; its outer- wall or floor is 



Fig. 377. — Section of the flock of the mouth and tongue to show the 
contents of the sublingual space. ' 
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geniohyoid 
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formed by the anterior part of the mylo-hyoid muscle ; its 
in7ier loall will be seen to be formed by the genio-glossus and 
genio-hyoid muscles, until they disappear beneath the hyo- 
glossus muscle (fig. 377). Behind, it is continuous with the 
submaxillary space between the anterior border of the 
hyoglossus and the overlying mylo-hyoid muscle (fig. 378). 

p 2 
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Through this opening the submaxillary duct, the lingual and' 
hypoglossal nerves, and the lingual vein pass from the sub- 
maxillary to the sublingual space. 

Contents of the Sublingual Space (fig. 378) : 
{a) Sublingual Gland ; 

(b) Submaxillary Duct ; 

(c) Lingual Nerve ; 

{d) Hypoglossal Nerve ; 
(e) Sublingual Vessels ; 
(/) Lingual Vein. 
The Submaxillary (Wharton's) Duct passes forwards- 
beneath the buccal mucous membrane, vi^hich covers the space,. 



Fig. 378. — The contents of the sublinguai, space. 
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and along the inner side of the sublingual- gland (fig. 376). As 
the student dissects off the mucous membrane of the gland and 
follows the duct to its opening on the sublingual papilla at the 
side of the frenum of the tongue, he will notice how loose 
the connective tissue is that surrounds it, and how easily 
the duct could be exposed in the floor of the mouth between 
the tongue and gum (fig. 376). As it enters this space the 
lingual nerve hooks round it. 

The Sublingual Gland, made up of a series of lobules,, 
almost fills the sublingual space, its posterior attenuated ex- 
tremity extending backwards on the hyoglossus muscle, into- 
the submaxillary space (fig. 378). The gland raises the mucous 
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membrane over it into a ridge, which ends in front at the sub- 
Hngual papilla. The sublingual or ducts of Eivinus open along 
the ridge. The most anterior of these ducts is larger and 
longer than the others (Bartholin's duct). To the inner side 
of the gland lies the submaxillary duct (fig. 376) ; on the outer 
side, the gland lies against the mylo-hyoid and inner surface of 
the jaw, on which it leaves a smooth oval impress (fig. 377). 
The anterior ends of the two glands are almost in contact 
beneath the frenum linguae. 

The Sublingual Aktbry springs from the lingual as that 
vessel turns up under the anterior border of the hyoglossus 
(fig. 378). It supplies the gland and the structures in the floor 
of the mouth behind the symphysis: It anastomoses with the 
submental and other surrounding vessels. The sublingual 
vein joins the lingual. The lymphatics of the space end in the 
submaxillary group of glands and in the upper deep cervical 
group. 

The terminal parts of the hypoglossal and lingual nerves 
have been seen to enter the space and end in the tongue (fig. 375) • 
The LINGUAL AETEEY turns upwards' into the tongue beneath 
the hyoglossus muscle, and as a rule only a small part of it 
is seen within the space as above defined (fig. 375). 

The mylo-hyoid muscle should now be cut completely 
away. 



DISSECTION XVI 
THE TONGUE 

Although the tongue cannot be completely dissected at the 
present stage, it is better to examine its principal parts now, so 
that they may be studied in situ and in their proper relation- 
ships to neighbouring parts. The dissection of the submaxil- 
lary and sublingual spaces has displayed the lingual structures 
on their lateral aspects. 

Divisions of the Tongue. — Before the dissection of the 
tongue is proceeded with, it is better to form a clear conception 
of its relationship to the buccal and pharyngeal cavities by the 
examination of a median vertical section, such as is shown in 
Plate LIII (p. 244). It will then be seen that the mucous 
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surface of the tongue is divided into two distinct divisions, 
different in function, in structure, and in origin. The anterior 
two-thirds of the tongue — the buccal division — lies within the 
mouth, is directed upwards against the palate, is concerned in 

Fia. 379. —The dorsal aspect of the tongue. (Hirschfeld and LeveilU.) 




1. Oircumvallate papilto. 2. Poram^u _j.>U!„. „, .., „, „. I'ungiform papillae, i, 4. Filiform 
papillaj. 6, 6. Lateral rows of filiform papillse. 6, 6, 6, e. Glanas at the base of the tongue. 
7. Tonsil. 8. Epiglottis. 9. Middle glosso-epiglottic fold. 



mastication, covered by filiform and fungiform papillse, and 
terminates at the brink of the pharynx in a V-shaped furrow 
fringed anteriorly by circumvallate or taste papillse (fig. 379, i). 
The posterior third — the phabyngeal division — is directed 
backwards, forms part of the anterior wall of the pharynx, is 



UNDER SURFACE OF THE TONGUE 



215 



covered by a mucous membrane thickly planted with mucou& 
glands and lymphoid tissue, and is concerned in swallowing. 
As the food passes over the circumvallate papillae from the 
buccal to the pharyngeal part of the tongue, it passes also from 
the region of voluntary to the region of involuntary action. Of 
the extrinsic muscles of the tongue only the genio-glossua 
sends terminal fibres to the pharyngeal division. 

The Feenum Linguae (fig. 380, 3) is a median fold of the 
mucous membrane on the floor of the mouth, continued to the 
under surface of the 

tongue. On each side ^^"- -iSO.— The unhkk surface of the tongue 
... ., , 1 ,, [Modified from Merkel.) 

of it are situated the 
sublingual papillae 
(fig. 380, 5). It can 
limit the movements 
of the tongue to only 
a limited degree. The 
lingual vessels pass 
upwards on the under 
surface of the tongue, 
at each side of the 
lingual attachment of 
the frenum. 

Stjbapical Mu- 
cous Glands. — Be- 
neath the tip of the 
tongue, situated un- 
der the mucous mem- 
brane and a layer of 
muscle, will be found 
on each side a small 
group of mucous 
glands (Glands of Nuhn) (fig. 380, 2). Similar glands are 
found beneath the mucous membrane on the lower side of the 
tongue (fig. 382, 8), and also under the mucous membrane of the 
floor of the mouth behind the symphysis. These glands may 
become cystic. Their secretion lubricates the mouth. On each 
side of the under surface of the tongue, situated parallel to 
and some distance from the frenum, are commonly to be found 
two slight folds of mucous membrane— the PLiCffi fimbriate 
(fig. 380). They lie over the ranine vessels. 




1. Ducts of RiviuLis, 2. Ducts of Nulin or Blandin (line crosses- 
finibriated fold or plica fimbriataj. 3. PrEenum. 4. Sub- 
liQgual ridge. 5. Ducts of Wharton, opening on sublingual 
papilla?. 
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Genio-hyoid Muscle (fig. 378). — To see its origin, a vertical 
section of the jaw should be made in the line of the lateral 
incisor tooth. If possible the section should pass thr-ough the 
tooth, so as to display its structure and the manner in which 
it is fixed within its socket. The mandible at this point is very 
dense, and the symphysis should be held in a strong pair of 
bone forceps while the section is being made. 

The muscle will be seen to take its origin from the posterior 
surface of the symphysis, near the lower border, the point of 
origin being marked by the inferior genial tubercle (Plate LII, 
p. 180). It passes backwards to end on the upper and anterior 
surface of the body of the hyoid. If the hyoid is fixed by the 
sternal muscles, the genio-hyoid, when it acts, depresses the 
jaw ; if the jaw is fixed, then the muscle pulls the hyoid towards 
the symphysis, moving the tongue forwards at the same time. 
It is supplied by the hypoglossal nerve (fig. 375). 

The Hyoglossus Muscle (fig. 375, 19) is crossed obhquely 
by the posterior belly of the digastric, so that while its anterior 
and upper. part forms the floor of the submaxillary space, its 
hinder and lower part lies in, the superior carotid triangle 
(fig. 373, p. 203). It arises from the upper border of the great 
horn of the hyoid in its entire length, and also from part of the 
body of the hyoid bone. A special slip arises from the small 
horn of the hyoid (chondro-glossus, fig. 374) . The muscle, a flat 
quadrate sheet, passes upwards and forwards to end in the side 
of the tongue, under the insertion of the stylo-glossus and 
palato-glossus muscles (fig. 381). When it contracts, the great 
horn being fixed by the thyro-hyoid, the muscle will depress 
and slightly retract the tongue. The extent of its action may 
be increased by a simultaneous contraction of the thyro-hyoid. 
It is a muscle much used in singing and speaking. If the 
tongue is fixed by the stylo-glossus and palato-glossus, the 
muscle may elevate the hyoid and larynx. It is supplied by 
the hypoglossal nerve. The stru.ctures which pass forwards on 
the hyoglossus — the lingual nerve, submaxillary duct, lingual 
vein, and hypoglossal nerve (fig. 378) — should be cut through 
at its posterior border and thrown forwards. 

Ling"ual Artery. — The origin of the lingual artery from the 
external carotid was seen to take place in the superior carotid 
triangle, just behind the great horn of the hyoid (fig. 369, 
p. 196). The great horn can always be felt in the neck ; it is 
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the best guide to the Hngual artery, which forms a loop (the 
cornual loop) round its posterior extremity and passes forwards 
immediately above it. The cornual loop of the artery is to 
allow for the movements of the great horn and tongue. There 
are three distinct stages in the course of the lingual artery, in 
any one of which it may be necessary for the surgeon to expose 
the artery. Its first stage — the carotid stage —lies in the 
upper part of the superior carotid triangle (fig. 369, p. 196) ; 
its second — the deep stage — lies beneath the hyoglossus and 
floor of the submaxillary space (fig. 375, p. 209) ; the third or 
superficial stage, where the artery takes the name of ranine, 
lies along the under surface of the free tongue (fig. 381). 

The First or 
Carotid Stage ^i°- ^si. — The couese and branches of the lingual 

//2 n/^n in/ix AHTEKY. Sirschfeld and LeveilU.) 

(fig. 369, p. 19b) ■" 

rests on the middle -<*'^=~ ~--^ 

constrictor of the 
pharynx. The 

hypoglossal nerve 
passes over the 
cornual loop of 
the artery," while 
the lingual vein 
passes backwards 
on its outer sur- 
face. At first it is 
superficial, being 
covered only by 
skin, superficial 

fascia, platysma, and deep cervical fascia ; but as it passes 
forwards, above the great horn, it goes under the hyoglossus. 
It is in this stage that the artery is usually tied (fig. 373, 
p. 203). 

The Second or Deep Stage Hes beneath the floor of the 
submaxillary space, and the contents of that space (fig. 375). 
It rests on the stylo-hyoid ligament as it leaves the carotid 
triangle. Passing at first' forwards, it then bends upwards 
beneath the hyoglossus muscle. The hypoglossal nerve, 
separated from it by the hyoglossus, crosses the upward bend of 
the artery. Deep to the artery in this stage is the genio- 
glossus muscle (fig. 381). 




Stylo-glossas muscle. 2. Eanine artery. 3. Dorsalis linguse 
artery. 4. Genio-hyo-glossus muscle. 5. Middle constrictor. 
6. Geaio-hyoid muscle. 7, 7. Hyo-glossus (cut). 8. Sublingual 
artery. 9. External carotid artery. U. Lingual artery. 
13. Hyoid branch. 
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The Third or Superficial Stage (fig. 381). The ranine 
artery continues the Ungual forwards along the under surface 
of the tongue. In life, when the under surface of the tongue 
is examined, the position of the ranine artery and its accom- 
panying veins can be distinguished under the mucous membrane. 
As soon as the artery emerges from the cover of the hyoglossus, 
it disappears between the genio-glossus and the inferior longi- 
tudinal lingual muscles (fig. 382, 9). The terminal twigs of the 
lingual and hypoglossal nerves lie both superficial and deep 
to the artery. 

Branches of the Ling^ual Artery. — From the first stage 
arise : 

The SuPRA-HYOiD branch, which passes forwards on the 
muscles attached to the great horn. 

From the second stage : 

(a) The Tonsillar Artery, which passes up beneath the 
hyoglossus muscle to the tonsil, fauces, and surrounding tissue. 
It frequently arises from the next branch. 

(b) The Dors ALis Linguae, a branch of some size, proceeds 
upwards beneath the hyoglossus to the structures in the pos- 
terior part of the tongue (fig. 381, 3). 

(c) The Sublingual Artery ends in the structures of the 
sublingual space (fig. 381, 8). 

From the third stage : 

Numerous branches pass iipwards from the ranine and 
supply the great capillary network beneath the mucous mem- 
brane of the tongue (fig. 381). There is only a slight degree 
of anastomosis across the septum of the tongue between the 
two lingual arteries. 

Structures beneath the Hyog-lossus. — When the struc- 
tures superficial to the hyoglossus are cut away, and the 
muscle reflected upwards and all but its terminal insertion to 
the tongue cut away, the following structures should be sought 
for: 

(a) The .Lingual Artery, with small venae comites 
(fig. 381). 

(b) The Stylo-hyoid Ligament, passing from the tip of the 
styloid process to the lesser horn (fig. 374). It is sometimes, 
ossified. 

(c) The Terminal stage of the glosso-pharyngeal nerve, 
(fig. 370, p. 198). 
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(d) The Infeeior Lingualis Muscle, one of the, intrinsic 
muscles of the tongue (fig. 382). It runs forwards in the 
tongue on the genio-glossus. It unites in front with the 
forward continuation of the stylo-glossus, which is superficial 
to the insertion of the hyoglossus. 

(e) The Genio-g-lossus (Genio-hyo-g-lossus) Muscle which 
forms the great muscular substratum of the tongue (figs. 377 and 
378) . It takes origin on the posterior aspect of the symphysis, 
above the origin of the genio-hyoid, at a point marked by the 
upper genial tubercle or spine (Plate LII, p. 180). The fibres 
radiate into the buccal and pharyngeal divisions of the tongue, 
its fibres terminating in the fibrous tissue beneath the mucous 
membrane and in the intrinsic nuiscles. 

A few of the lower fibres may have a direct attachment to 
the hyoid bone ; others end in a fibrous band attached to the 
epiglottis (see fig. 390). When the origin of this muscle is 
detached during life the tongue and consequently the epiglottis 
fall backwards within the pharynx and may cause suffocation ; 
in deep chloroform ancesthesia, the same effect is partly pro- 
duced by paralysis of the muscle. When the whole muscle 
contracts,, the tongue is drawn forwards behind the lower incisor 
teeth ; when the pharyngeal part contracts alone, the tongue 
is drawn forwards and protruded ; when the buccal part acts 
by itself, the tongue is depressed and retracted. The terminal 
branches of the hypoglossal nerve end in it. 

The Stylo-glossus Muscle arises from the styloid pro- 
cess in the parotid space and passes forwards beneath the 
internal pterygoid muscle and angle of the jaw to terminate 
along the side of the tongue, superficial to the insertion of the 
hyoglossus (figs. 374 and 381). It is supplied by the hypo- 
glossal nerve. When it contracts it pulls the tongue upwards 
and backwards, a movement executed in pushing a bolus of 
food through the fauces from the buccal to the pharyngeal 
cavity. 

The Palato-glossus. — Its origin from the under surface of 
the soft palate cannot be examined at the present stage, but the 
thin band of fibres, of which it is composed, may be seen as it 
descends in the anterior pillar of the fauces to end on the side 
of the tongue in the stylo-glossal and intrinsic transverse fibres 
(fig. 390, p. 233). It is suppHed by the hypoglossal nerve and 
acts with the stylo-glossus in swallowing. With the opposite 
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Fig. 382. — Extrinsic and inteinsic mus- 
cles OF THE TONGUE. {KolUker.) 



muscle itiorms a sphincter between the buccal and pharyngeal 
cavities (fig. 390). 

The Intrinsic Muscles of the tongue, of which the inferior 
linguahs has already been seen, may now be examined by 
making a transverse section of the buccal part of the tongue 
(figs. 377, 382) . A very thin fibrous septum, the septum lingtm, 
can be distinguished in the middle line between the two genio- 
glossus muscles. It is free from vessels, and is followed by the 
surgeon when only one half of the tongue is excised. Beneath 
the thick and papillated mucous membrane there is a dense 
layer of submucous and fibrous tissue, in which the muscular 

fibres terminate. 

The SuPBEioE Lingual 
Muscle (figs. 377, 382) 
passes from the root to the 
tip of the tongue beneath 
the submucous fibrous 
membrane. It is broken 
up into bundles by the ver- 
tical fibres of the intrinsic 
muscle and genio-glossus. 
AVhen it contracts, it ren- 
ders the surface of the 
tongue concave from back 
to front or aids in retracting 
the tongue. 

The Vertical Intrin- 
sic fibres (figs. 377, 382) pass obhquely in the substance of 
the tongue from the submucous fibrous layer on the dorsum 
to that on the under surface of the tongue. 

The Transverse Intrinsic fibres pass outwards from the 
septum to the submucous tissue on the lateral aspects of the 
tongue. They draw the sides of the tongue together, giving the 
organ a rounded contour. 

The intrinsic muscles are supplied by the hypoglossal nerve 
and lingual artery. 

The pharyngeal part of the tongue will be examined more 
minutely when the pharynx is dissected. 




Mucous membraue. 2. Superior lougitudinal 
liiigaalis. 3. Transverse lingualis. 4, 4. In- 
ferior longitudinal lingualis. 5, 5. Geuio-liyo- 
glossus. 6, 6. Hyo-glossus. 7, Stylo-glossus. 
8. Glands. 9. Kanine artery. 10. Septum 
linguEe. 
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DISSECTION XVII 
THE PREVERTEBRAL AND RETRO-PHARYNGEAL REGIONS 

Dissection. — The muscles which lie in front of the cervical 
vertebrae and behind the pharynx are now to be examined. 
They should be exposed in the following manner. The 
trachea, oesophagus, and the large vessels and nerves are 
divided at the upper aperture of the thorax and pulled 
forwards. The subclavian arteries are left in situ. The loose 
connective tissue, which makes up the prevertebral and retro- 
pharyngeal fasciae, is easily broken down by the handle of the 
knife and the anterior structures separated from the spine 
behind, by beginning below and working upwards until the 
base of the skull is reached. The student will observe how 
easily any inflammatory process behind the pharynx may spread 
downwards to the thorax in this tissue. 

A section is now to be made across the skull with the saw, 
in such a manner as to leave the occipital part, with the inser- 
tions of the vertebral muscles, attached to the spine, while the 
front part of the skull and pharynx are removed. If the attach- 
ments of the sterno-mastoid, splenius capitis, trachelo-mastoid, 
and digastric muscles have not already been cleared away 
from the mastoid process, they should now be removed 
completely. Commencing the section opposite the posterior 
border of the mastoid process, first on one side, then on the 
other, it should be continued inwards and forwards behind the 
petrous bone so as to reach, and terminate at, the posterior 
border of the jugular foramen. When these two sections are 
m.ade, the pharynx is pressed away from the spine ; a chisel is 
inserted between the pharynx and spine, and the basi-occipital 
divided in front of the insertion of the prevertebral muscles (see 
fig. 391). As the oesophagus and pharynx are being separated 
from the spine, notice the loose fibrous tissue of the retro- 
pharyngeal space, which binds together the prevertebral and 
pharyngeal layers of the cervical fascia. The hypoglossal 
nerve is cut at its exit from the anterior condylar foramen. 

The pharj'ngeal part of the dissection, now removed, should 
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Fig. 383. — The peeveetebkal 
gbotjp of muscles of the neck. 
(Wilson.{ 



be wrapped up with an inner covering of oil-cloth and kept 
until the vertebral part has been dissected. 

The Prevertebral Region. — The upper five cervical verte- 
brae, covered by the prevertebral muscles and fascia, and contents 
of the deep parotid and upper carotid spaces, lie behind the 
pharynx (fig. 390) ; the sixth and seventh cervical vertebrae are 
situated behind the cesophagus and common carotid arteries. 

The anterior convexity of the 
atlas and axis, accentuated by the 
overlying rectus capitis anticus 
major, projects somewhat into the 
posterior wall of the pharynx 
(Plate LIII, p. 244). The pre- 
vertebral and retro-pharyngeal 
fasciae, which connect the carotid 
sheath of one side with that of 
the other, have been removed 
with the pharyngeal part (see 
fig. 282, p. 45). 

The Ebgtus Capitis Anticus 
Majoe (fig. 383, i), which should 
be examined first, arises from the 
anterior tubercles of the third, 
fourth, fifth, and sixth cervical 
transverse processes, having the 
same origin as the scalenus an- 
ticus. The two muscles are thus 
able to aid each other in action. 
It is inserted to an impression 
on the under surface of the basi- 
occipital in front of the occipital 
condyles (Plate XLIII, p. 10). It 
bends the head and upper cervical vertebrae forwards as in 
nodding. It is supplied from the two upper cervical nerves 
which emerge at its outer border (fig. 369). 

The Eectxjs Capitis Anticus Minoe (fig. 383, 4) is a 
small muscle rising from the anterior border of the atlas in front 
of the articular process, and, passing upwards and inwards, is 
inserted to the basi-occipital behind the last muscle, which must 
be detached to expose it, and in front of the occipital condyle 
(Plate XLIII, p. 10). It helps to balance the head on the 




1. Rectus anticus major. 2. Scalenus auti- 
cus. 3. /Lower oblique part of the 
longus colli of the right side; it is 
concealed superiorly by the rectus 
anticus major. 4. Rectus anticus 
minor. 5. Upper oblique portion -of 
the longus colli, (i. Its vertical por- 
tion : the figure rests on the seventh 
cervical vertebra. 7. Scalenus melius ; 
behind which is seen the scalenus pos- 
ticus. 8. Rectus lateralis, left side. 
9. One of the intertransversales. 
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atlas, and is supplied from the anterior division of the first 
cervical nerve, which issues at its outer border. 

The Eectus Capitis Lateralis (fig. 383, 8), although 
belonging, not to the prevertebral, but to the inter-transverse 
series of muscles, should be examined next. It passes from 
the upper surface of the atlantoid transverse process to the 
under surface of the overlying jugular process of the occipital 
bone (Plate XLIII, p. 10). It lies behind the jugular foramen 
and jugular vein. It balances the head on the spine. It is 
supplied by the anterior division of the first cervical nerve, 
which appears in the deep parotid space between the adjacent 
borders of the rectus capitis lateralis and rectus capitis anticus 
minor (fig. 369, p. 196). 

The LoNGUS Colli is made up of three sets of fasciculi 
(fig. 383, 3, 5, 6). (1) The inferior oblique set arise from the 
bodies of the upper three or four dorsal vertebras, and end 
on the anterior tubercles of the lower two or three cervical 
transverse processes. The upper oblique set arise from the 
anterior tubercles of the third to the sixth cervical transverse 
processes, and end above on the bodies of the upper five cervical 
vertebrae, a large part having a tendinous insertion to the 
tubercle on the anterior arch of the atlas. The vertical set 
arise with the lower oblique set and are inserted with the upper 
oblique, thus passing from vertebral bodies below to vertebral 
bodies, above. The muscle flexes the cervical region of the 
spine, and is supplied by nerves from both the cervical and 
brachial plexuses. 

iNTEE-TBANSVdESE MuSCLES (fig. 383, 9). — In Order to 
examine these, all the muscles attached to the transverse pro- 
cesses, both prevertebral and spinal, with the exception of 
the scalenus anticus, should be cleared away. There are two 
inter-transverse slips in each inter-transverse space, one in front 
of the issuing cervical nerve and one behind it (fig. 425, p. 290). 
The anterior passes between the anterior tubercles, the 
posterior between the posterior tubercles. They balance one 
vertebra on another and flex the cervical region of the spine 
laterally. When examined they should be cleared away. 

The Inter-vertebeal Stages of the Cervical Nerves 
(see fig. 425, p. 290) should now be examined. As they lie in 
the grooves, on the upper surfaces of the transverse processes, 
the cervical nerves are surrounded by extremely tough fibrous 
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tissue, which makes them hard to clean. To make a thorough 
examination of one of them, say the fourth cervical, the over- 
hanging third transverse process should be cut away with a 
bone forceps. The vertebral artery will then be seen to pass 
upwards in front of the nerves. The posterior root ganglion, 
with the junction of the two roots, will be exposed in the inter- 
vertebral foramen, with the bodies of the vertebrae in front and 
the articular processes behind. Spinal twigs from the vertebral 
or ascending cervical artery may be seen passing inwards on the 
roots to perforate the dura mater and reach the spinal cord. 
Intra-spinal veins also issue from the spinal canal and cord. 

The first and second cervical nerves, owing to the peculiar 
structure of the atlas and axis, differ from the others in their 
manner of exit. The first emerges behind the lateral mass of 
the atlas, lying on the arch ; the second behind the axio-atlantal 
articulation. 

Stages of the Vertebral Artery. — Four distinct stages can 
be recognised in the course of the vertebral artery, which should 
now be examined (see fig. 384). 

The first stage passes upwards from the base to the apex 
of the vertebral triangle (fig. 301, p. 89). The base of the 
triangle is formed by the first stage of the subclavian artery ; 
the inner border is formed by the inferior oblique part of the 
longus colli ; the outer border by the scalenus anticus. The 
neck of the first rib, the inferior cervical ganglion, the eighth 
cervical nerve and the first dorsal nerve are situated behind 
the first stage of the vertebral artery. The artery enters the 
foramen in the transverse process of the sixth cervical vertebra, 
and thus commences its second stage. The carotid tubercle, 
the anterior tubercle of the sixth cervical transverse process, can 
be felt beneath the sterno-mastoid, and affords the surgeon a 
guide to the termination of the first stage of the artery. On 
the left side the thoracic duct crosses the artery. The surgeon 
approaches this stage from the posterior border of the sterno- 
mastoid. It is deep and behind the terminal stage of the internal 
jugular vein. The vertebral vein joins the commencement of 
the innominate. Sympathetic (vaso-motor) nerves from the 
inferior cervical ganglion stream along the vessel to the brain 
and should not be forgotten in estimating the effect of ligaturing 
the vertebral artery. 

The second stage lies in the foramina of the cervical trans- 
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verse processes from the sixth to the first. These processes have 
to be cut away with a bone forceps before the artery can be 
well examined. It loops and bends outwards to the foramen 
in the transverse process of the atlas, a provision for the 
rotation of the head and atlas on the axis. In this stage 
the artery supplies twigs to the spinal cord and its mem- 

FiG. 384. — The four stages in the course ov the vertebral artery. 
(The course of the ascending and deep cervical arteries is also shown.) 
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branes, to the bodies of the vertebrae, and anastomotic twigs 
to the deep and ascending cervical arteries. 

The third or suboccipital stage (fig. 273, 'p. 20) of the 
vertebral artery rests on the arch of the atlas, in a groove behind 
and to the outer side of the lateral mass. A ligament, some- 
times converted into bone, crosses the artery as it passes 
behind the articular process of the atlas to perforate the pos- 
terior atlanto-occipital ligament. In this stage the artery is 
III. Q 
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seen in the suboccipital triangle (fig. 273, p. 20). It com- 
municates with the occipital and deep cervical arteries (fig 384). 
The first cervical nerve emerges between the artery and the 
posterior arch of the atlas. The anterior division of the nerve- 
passes forwards beneath the artery and to the outer side of the- 
lateral mass of the atlas ; the posterior division appears in the 
suboccipital triangle (fig. 384). 

The fourth or intra- cranial stage commences as the artery 
perforates the posterior atlanto-occipital ligament, dura mater 
and arachnoid, and enters the cranial cavity. Lying then in 
the subarachnoid space, it crosses obliquely forwards in the 
foramen magnum, above the first cervical nerve and below the 
roots of the hypoglossal (fig. 312, p. 112). This stage terminates: 
at the lower border of the pons Varolii by the union of the 
arteries of the right and left sides to form the basilar (fig. 384). 

Branches from the Fourth Stag-e of the Vertebral Artery 
(see fig. 383). 

(a) The meningeal branch, a twig to the membranes round 
the foramen magnum, is the only one that can now be seen. 
The rest were removed with the brain and medulla. 

The other branches are (see fig. 434, p. 307) : 

(b) The posterior spinal ; 

(c) The anterior spinal ; 

{d) The posterior inferior cerebellar. 

The three last named are of the greatest importance, for it 
is from them that the vital centres in the medulla and upper 
part of the cord are nourished. If one or both vertebral 
arteries are tied at the root of the neck, these parts are supplied 
from the circle of Willis, through the basilar artery (fig. 484). 
The communications between the vertebral and cervical 
arteries should not be forgotten in this connection (fig. 384) . 

The Vbrtebeal Veins begin in a venous plexus lying on 
the dorsal aspect of the ligaments between the occipital bone 
and axis. Meningeal veins in the neighbourhood of the fora- 
men magnum, communicating with the basilar and occipital 
sinuses, and branches from the occipital and deep cervical vein 
join the plexus. From this plexus three sets of veins issue — 
the anterior, middle and posterior vertebral veins. The middle 
vertebral vein forms a venous network on the vertebral artery ; 
the anterior accompanies the ascending cervical artery, the 
posterior the deep cervical artery. The three veins Join in the 
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Fig. 385. — Posteriok ligaments 
of the occipito-atlantal and 
atlanto-axial articulations. 
(Wilson.) 



vertebral triangle. The common vertebral vein ends in the 
innominate. 

The Joints between the Head and Spine. — To examine the 
articulations between the occipital bone, atlas, and axis, a 
transverse vertical section of the part has to be made with the 
saw. The section has to be made across the foramen magnum 
and spinal canal, so as to pass behind the occipital condyles 
and through the pedicles of the cervical vertebrse, thus sepa- 
rating the laminfB from the bodies of the vertebrae. 

Before commencing the dissection of the ligaments of this 
region, it is well to examine such a section as is shown dia- 
grammatically in figure 386. A survey of such a section will 
help the student very materially to 
work out and identify the numerous 
ligaments and joints between the 
occipital bone, atlas, and axis. The 
following points should be noted 
(see fig. 386) : — 

(1) Anterior Arch of the Atlas. 
The anterior occipito - atlantal 
ligament binds it to the occipital 
bone ; the anterior atlanto-axial to 
the axis. The anterior common 
ligament is continued upwards to 
the occipital bone as the median 
anterior occipito-atlantal ligament. 

(2) The Odontoid Process. — Its 
apex projects between the occipital 
condyles (fig. 388) and almost 

reaches the anterior edge of the foramen magnum, to which 
it is joined by the suspensory ligament. Synovial articular 
cavities separate it from the anterior arch of the atlas in 
front, and from the transverse ligament of the atlas behind. 

(3) The Transverse Ligament of the Atlas. — ^Vertical strands 
of the cruciform ligament connect it above with the occipital 
bone and below with the axis. The posterior axio-occipital 
ligament — a continuation of the posterior common ligament 
to the occipital bone — lies behind it. To the upper part of this 
ligament the dura mater adheres. 

(4) The Posterior Arch of the Atlas. — -The posterior occipito- 
atlantal ligament binds it to the ocoipitaljjone and the posterior 

Q 2 




1. Atlas. 2. Axis. 3. Posterior occi- 
pito-atlautal' ligament. 4, 4. Cap- 
sular, and lateral occipito-atlantal 
ligament. ■ 5." Posterior atlanto- 
' axial ligament. 6, 6. Its capsular 
' ligaments., 7. The first pair of liga- 
menta subflava. 8, 8. Capsular 
ligaments of the 2nd and 3rd verte- 
bras. , 
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atlanto-axial to the laminae of the axis. The dura mater is not 
adherent to this ligament. 

Lig-aments seen in the Posterior Part of the Section. — 

{a) The Posterior Occipito-atkmtal Ligament (fig. 385, 3) is a 
thick membrane passing between the arch of the atlas and the 
posterior margin of the foramen magnum. It is pierced by the 
vertebral artery, first cervical nerve, meningeal and vertebral 
veins. The dura mater will be found non-adherent to its 
inner aspect (see fig. 386). 



Fig. 386. — Vertical sagittal section of the occipital isone, atlas and axis 
showing the ligaments which bind the3i together in this plane. 
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The entrance of the vertebral artery is shown within the foramen magnnni, with the first cervical 
nerve escaping beneath it. 




(b) Posterior Atlanto-axial Ligament, a fibrous membrane 
occupying the position of the ligaraenta subflava, passes from 
the posterior arch of the atlas to the laminae of the axis. The 
second cervical nerve pierces it behind the body and articular 
surfaces of the axis. 

The ligaments between the laminae, spines, and articular 
processes of the cervical vertebrae do not differ materially 
from those in the dorsal and lumbar regions. The capsular 
ligaments, surrounding the articular processes, are loose, and 
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allow gliding movements between the obliquely set articular 
processes. 

Ligaments seen in the Anterior Part of the Section. — The 

PosTERiOB Common Ligament binds the cervical vertebrae 
together on the posterior aspect of their bodies, and is con- 
tinued upwards, without attachment to the atlas, to end on the 
anterior and upper margin of the foramen magnum (figs. 386 
and 387). When the thecal layer of dura mater is lifted up- 
wards it is found to become adherent above the level of the 
atlas to this hgament within the foramen magnum (fig. 386). 
The posterior common ligament is widest and strongest in the 
cervical region ; the part that passes from the body of the axis 
to the occipital bone is distin- 
guished as the POSTEEIOB, AXIO- 
OCCIPITAL LIGAMENT (fig. 387). 

Alar, Check or Lateral 
Odonto-occipital Ligaments. 
When the last ligament is 
completely dissected off, the 
apex of the odontoid process 
will be seen to project between 
the occipital condyles (fig. 388). 
From each lateral aspect of the 
apex a check ligament passes 
almost transversely outwards, 
just above the transverse liga- 
ment, to the inner aspect of 
each occipital condyle. They 
extremely strong, and it 



Fig. 387. — Upper paet of the veete- 
bkal caxal, opened fkom behind 
in oeder to show the posterior 
occipito- axial ligament. (wuson.) 




are 



Basilar portion of the sphenoid bone. 2. 
Section of the occipital bone. 3. Atlas, 
its posterior arch removed. 4. Axis, pos- 
terior arch removed. 5. Posterior occipito- 
axial ligament, rendered prominent at its 
middle by the projection of the odontoid 
process. 6. Lateral and capsular ligament 
of the occipito-atlantal articulation. 7. Cap- 
sular ligament of the articular process of 
the atlas and axis. 



will be seen, if the occipital 

condyle and atlas be rotated on the odontoid process, that they 
allow a movement little more than the third of a right angle 
to each side— about sixty degrees in all. The student is 
familiar with the fact that he can look over his shoulder, a 
movement of quite a right angle, but only a third of this 
movement is executed between the axis and atlas ; the re- 
maining two-thirds are obtained by movements between the 
other cervical vertebrae. 

The Transverse Ligament of the Atlas (fig. 388) is 
seen passing behind the odontoid process almost parallel and 
in contact with the check hgaments. It passes from the inner 
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aspect of one lateral mass of the atlas to the other, alid, with 
the anterior arch, forms the socket for the pivot-like odontoid 
process. A synovial facet separates the odontoid process from 
the transverse ligament ; another separates the odontoid from 
the anterior arch of the atlas. If the head be forcibly jerked 
forwards, as takes place in hanging, the odontoid process may 
break or rupture the transverse ligament and plunge into the 



Fig. 388. — Veetical teansveese section or the spinal column and the 

OCCIPIT.iL BONE TO SHOW THE LIGAMENTS BETWEEN THE AXIS, ATLAS, 

AND OCCIPITAL BONE. (From MorHs's ' Anatomy.') 

(The cervico-basilar (1), though shown as a distinct stratum, is really the deeper 
part of the posterior common ligament (2).) 
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substance of the cord. The transverse ligament is held in 
position by vertical fibres which pass to the occipital bone 
above and body of the axis below (fig. 388). With the trans- 
verse ligament they form a cross — hence the name cruciform 
or crucial sometimes given to this combination of ligaments. 
The vertical fibres probably represent a deep stratum of the 
posterior common ligament. When the upper vertical fibres are 
reflected downwards the next ligament will be seen. 
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Pic. 389. — Anteeiob view of the 
ligaments connectinq the 
atlas, axis, and occipital bone. 
{From Wilson.) 



The SusPBNSOEY Ligament passes from the apex of the 
odontoid to the anterior margin of the foramen magnum. It 
is short and easily broken. 

Akteeioe Atlanto-axial and Occipito-atlantal Liga- 
ments (see figs. 386, 389). — Turning now to the upward con- 
tinuation of the anterior common Hgament of the spine, it will 
be found to become narrower and weaker as it passes upwards. 
The part which joins the axis to the atlas forms the anterior 
atlanto-axial ligament; only the median fibres, in the form of 
a rounded cord attached to the anterior tubercle of the atlas, is 
■continued upwards to the occipital 
bone. This forms the median part 
of the anterior occipito-atlantal 
ligament. The lateral parts are 
membranous, filling the interval 
between the anterior arch of the 
atlas and the corresponding border 
of the foramen magnum. 

The Lateral Occipito- 
atlantal Ligament passes from 
the transverse process of the atlas 
to the jugular process of the 
occipital bone, outside the articu- 
lation between the occipital con- 
dyle and articular mass of the 
atlas. It strengthens that articu- 
lation. 

The Capsular Ligaments 
which surround the articular sur- 
faces are now to be examined. 
That between the lateral mass 

of the atlas and occipital condyle will be found to surround 
the joint and allow free nodding and lateral movements. The 
occipital condyles are much larger than the corresponding 
articulations on the atlas, and the two ■ articular surfaces 
■commonly fit best together when the face is turned slightly to 
the side and downwards— a position of repose. 

The capsular ligaments which surround the articulations 
between the atlas and axis also are loose. An accessory band 
passes on each side from the inner aspect of the lateral mass 
of the atlas to the posterior surface of the body of the axis at 




Anterior median occipito-atlantal liga- 
ment. 2. Anterior occipito-atlantal 
ligament. 3. Commencement of tine 
anterior common ligament. 4. An- 
terior atlanto-axial ligament, con- 
tinuous inferiorly with the commence- 
ment of the anterior common liga- 
ment. 5. One of the atlanto-axial 
capsular ligaments ; that on the 
opposite side has been removed to 
show the approximated surfaces of 
the articular processes (6). 7. One 
of the occipito-atlantal capsular liga- 
ments. The most external of these 
fibres constitute the lateral occipito- 
atlantal ligament. 
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the base of the odontoid (fig. 388) . The atlantal surface is the- 
larger, and glides over the smaller axial surface in rotation of 
the head. 

This joint will be observed to lie in front of the second 
cervical nerve. A corresponding articular cavity of minute size 
will be found in the lateral aspect of each cervical interverte- 
bral disc, between the upturned lateral lips of the lower ver- 
tebra and the bevelled edges of the vertebra above. 

The cervical bodies and intervertebral discs are shallow,, 
but otherwise do not differ from those of the dorsal and lumbar 
regions. 



DISSECTION XVIII 
THE PHARYNX AND MOUTH 

Cavity of the Pharynx. Shape. — In order to dissect the 
muscular wall of the pharjmx, the student must render it tense 
by stuffing the cavity from the mouth with tow. IBj doing this 
he may form a wrong impression as to the shape and relation- 
ships of its cavity, and to correct this he should consult, before 
commencing dissection, sections of the part such as are shown 
in fig. 282, p. 42, and Plate LIII, p. 244. He will see, in 
transverse section, that the posterior wall of the pharynx is flat 
and almost in contact with the anterior wall, while the lateral 
walls are merely angular junctions between the anterior and 
posterior. In a vertical section (fig. 390) he will observe that 
the cavity falls into three natural spaces or compartments, one 
below the other. The eetro-nasal space communicates with 
the nasal cavities by the posterior choanse or nares, and is 
partially separated from the kbtro-buccal space by the soft 
palate. The retro-nasal space can only be partially obliterated,, 
the superior constrictor surrounding merely its lower part;, 
during swallowing it is completely shut off from the retro-buccal 
space by the soft palate. The eetro-buccal space communi- 
cates with the mouth between the anterior pillars of the fauces 
(fig. 390), formed by the palato-glossal muscles, and is bounded 
in front by the pharyngeal surface of the tongue. The retro- 
buccal space can be completely obliterated by. the contraction 
of the muscular walls of the pharynx. At the level of the 
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glosso- epiglottic folds it becomes continuous with the rbteo- 
LAENYGEAL space, which communicates in front with the 
larynx between the aryteno-epiglottic folds (fig. 390). The 
retro-laryngeal space ends in the oesophagus, at the level of the 
disc between the fifth and sixth cervical vertebrse. The great 
horns of the hyoid and the epiglottis keep this space open in 
all conditions of the pharynx. In natural respiration the uvula 

Fig. 390. — A veetical sagittai section of the phakynx to show its theee 

DIVItJIOXS AND THE STEUCTUKES SEEN IN EACH. 
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of the soft palate hangs down towards the epiglottis, and a. 
channel is formed for the respiratory air to pass from the 
retro-nasal space to the retro-laryngeal. 

Pharyngeal Fascia. — Before commencing the dissection 
of the pharyngeal walls, all the great structures which lie m 
the subparotid space— the 9th, 10th, 11th, and 12th pairs of 
cranial nerves, the superior cervical ganglion, and the great 
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Pk;. 391. — Dissection of the constrictor muscles 
of the pharynx with the vessels and nerves 

IN RELATION WITH THEM. (Heath.) 



1W 




vessels — should again be examined and cut away one by one 
(see fig. 391). With themiis removed a layer of fascia which 
covered the prevertebral muscles'^ when the parts were in situ. 
It forms the prevertebral layer of the cervical fascia (fig. 368, 
p. 195). The pharyngeal fascia will be found forming an outer 
sheath for the constrictor muscles, and has to be dissected care- 
fully off before the scattered and intricate fasciculi of these 

muscles can be made 
out. It is continuous 
in front with the buc- 
cal fascia covering the 
buccinator muscle. 

In the connective 
tissue covering the 
pharynx will be 
found the terminal 
filaments of the 
2oharyngeal plexus 
of nerves formed by 
branches of the 
vagus, glosso-pharyn- 
geal and superior 
cervical ganglion 

(fig. 391). Numerous 
branches of the as- 
cending pharyngeal 
and the ascending 
palatine arteries, with 
the venous plexus in 
which the pharyngeal 
veins arise, have also 
to be cleared away to 
show the muscles. 
Constrictors of the Pharynx. — There are three constrictor 
muscles of the pharynx, viz. superior, middle, and inferior 
(fig. 391, 7, 15, 19). Besides these, two other muscles act 
directly on it, the stylo-pharyngeus, already examined (p. 194), 
and the palato-pharyngeus, to be examined in connection with 
the palate (p. 242). 

The Infbeioe Consteictoe (see figs. 391 and 367, p. 193) 
arises from (a) the outer aspect of the cricoid cartilage, behind 




rharyngeal aponeurosis. 2, 2. Glusso-pbaryugeal nerve. 
3. Posterior belly of digastric. 4, 4. Vagus nerve. 5. Splenius 
capitis. 6. Spinal-accessory nerve.' 7. Superior constrictor 
muscle. 8. Internal jugular vein. 9. Ascending pharyn- 
geal artery. 10. Hypoglossal nerve. 11. Stylo-pharyngeus. 
12. Superior ganglion of sympathetic. 13. Sterno-mastoid. 
14. Pharyngeal branch of pneumogastric. 15. Middle 
constrictor. 16. Superior laryngeal nerve. 17. Common 
carotid artery. 18. Middle ganglion of sympathetic. 
19. Inferior constrictor. 20. Cardiac nex-ves. 21. (Esophagus. 
22. Recurrent laryngeal nerve. 
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the thyroid articular facet ; (b) the outer surface of the thyroid 
cartilage, in front of the posterior border. The fibres diverge 
and end on the posterior raphe of the pharynx, overlapping the 
insertion of the middle constrictor above, and becoming con- 
tmuous v?ith the muscular fibres of the oesophagus below. It 
is the constrictor of the retro-laryngeal space. 

The Middle Constrictor (figs. 393 and 367) arises from the 
upper border of the grea.t horn of the hyoid, near the lesser 
horn, and also from the lesser horn, its origin underlying the 
hyoglossus muscle. It expands as it passes backvs^ards to end 
on the median raphe of the pharynx, under the inferior con- 
strictor and over the superior constrictor. The stylo-pharyngeus 
muscle enters the vi'all of the pharynx beneath its upper border, 
and ends on the posterior border of the thyroid cartilage and 
pharyngeal aponeurosis. The middle constrictor acts on the 
retro-buccal and retro-laryngeal parts of the space, and forces 
the food downwards in deglutition. 

The Superior Constrictor (figs. 391 and 367, p. 193) arises 
in front from (a) the posterior border of the lower half of the 
internal pterygoid plate ; (i) from the fibrous tissue round the 
groove on the hamular process for the tensor palati ; (c) from 
the ptery go -maxillary ligament ; (d) from the posterior end of 
the mylo-hyoid ridge ; (e) a few fibres arise from the side of the 
tongue. It passes backwards, its lower fibres under the inser- 
tion of the middle constrictor, and meets with the opposite 
muscle in the median raphe of the pharynx ; the uppermost 
fibres are reflected to the pharyngeal spine on the under 
surface of the basi-occipital (fig. 391). In the act of swallow- 
ing, the superior constrictor contracts on the bolus of food which 
the tongue has placed within its grasp and forces it downwards. 
The contraction of its upper fibres, which arise from the 
internal pterygoid plate, with the elevation of the soft palate 
and contraction of the palato-pharyngeus, cuts off communica- 
tion between the retro-nasal and retro-buccal parts of the 
space. 

Retro-nasal Fibrous Hiatus, or Sinus of Morg-ag-ni.— It will 
be observed that the upper part of the retro-nasal space cannot 
be compressed, for there the muscular wall is wanting. The 
hiatus between the upper border of the superior constrictor 
and base of the skull, commonly known as the Sinus of 
Morgagni, is completed by the fibrous lining of the pharynx — 
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the pharyngeal aponeurosis. The hiatus appears in the floor of 
the zygomatic space (fig. 369,. p. 196). The Eustachian tube 
and the levator palati pass obliq^iely forwards and inwards to 
the pharynx through the fibrous space (fig. 392). The lateral 
recess of the pharynx projects outwards in it behind the 
Eustachian tube. The ascending palatine artery loops over 
the upper border of the superior constrictor to reach the palate 
(fig. 369). 

The Pharyngeal Aponbueosis forms the inner fibrous 
sheath of the constrictor muscles and is to be exposed by 
carefully reflecting the constrictor fibres. Above it is much 
thicker than below, and fills the retro-nasal hiatus between the 



Fig. 392 A diagram of the boundaries and siBncicEEs 
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base of the skull and upper margni of the superior constric- 
tor. Through the aponeurosis, especially its median posterior 
thickening, the pharynx is suspended from the base of the 
skull. In the submucous tissue, between the aponeurosis and 
the mucous membrane of the pharynx, there is a plexus of 
veins draining into the veins in the pharyngeal fascia. In 
front, the pharyngeal aponeurosis is continuous with the 
pterygo-maxillary ligament and the inner sheath of the buc- 
cinator muscle. The pterygo-maxillary ligament may be 
regarded as a thickening of the aponeurosis. 

The Interior of the Pharynx (see figs. 390 and 393) should 
now be viewed by opening the cavity along the posterior 
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median raphe and removing the tow within. To see the upper 
part it will be necessary to divide the posterior wall trans- 
versely along its attachment to the skull. The various spaces 
or divisions of the pharynx have already been indicated 
(p. 23'2). 

Within the Eetbo-nasal Space or Naso-pharynx the 
student should note the following points : 

(1) The funnel-shaped opening of the Eustachian tube on 
each lateral wall, exactly 

on a level with the inferior ^ig- 393.--Phabynx laid open pkom behind. 
turbinate process. It is (Sappey.) 

equidistant from the roof 
of the pharynx, the pos- 
terior wall, soft palate and 
inferior turbinate. Its 
posterior border is pro- 
minent and bounds the 
lateral recess in front. 

(2) The lateral recess 
of the pharynx (fossa of 
Eosenmiiller) behind the 
Eustachian tube (fig. 390) . 

(3) The abundance of 
lymphoid follicles, unless 
the subject be aged, 
situated in the mucous 
membrane on the pos- 
terior wall, and which in 
children may hypertrophy 
(pharyngeal adenoids) and 
obstruct the respiratory 
passage, besides pressing 
on and blocking the Eu- 
stachian tube (fig. 394). The lymphoid follicles of the retro- 
nasal space form the pharyngeal tonsil. 

(4) In the anterior wall of the space are the openings of 
the posterior nares or choanse (fig. 393). The nasal septum 
separates the openings ; within the nasal cavities are seen the 
posterior ends of the inferior and middle turbinate processes. 
The naso-pharynx is lined by ciliated epithelium. 

(5) The Median Eecess of the pharynx (bursa pharyngea) 




styloid process 2 Body of occipital bone. 3. Sep- 
tum nasi. 4 Middle tuibmate bone. 5. Posterior 
naris. 6. Inferior turbinate bone. 7. Soft palate. 
8. Eustachian tube. 9. Uvula. 10. Tonsil. 11. Back 
of tongue. 12. Epiglottis. 1.3. Aryteno-epiglotti- 
deanfold. 14 Tip of arytenoid cartilage. 15. CEso- 
phagus. 16. Back of cricoid cartilage. 
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is a slit-like depression in the roof of the naso-pharynx (fig. 
394). Its significance is unknown. 

In the Eetro-buccal Space or Bucco-pharynx may be 
observed : 

(1) The posterior pillar of the fauces, formed by the palato- 
pharyngeus, proceeding obliquely downwards and backwards 
from the posterior margin of the palate (fig. 390). The two 
pillars, with their contained muscles, help to form a sphincter 
between the retro-buccal and retro-nasal spaces. 

(2) The pharyngeal surface of the tongue (fig. 393, ii), 

forming the anterior wall of 
Fig. 394.— The postehioe wall of the i]^Q space and Covered by 
PHAEYNX. (Lnschka.) i i -j j i 

^ numerous lymphoid nodules 

containing mucous glands. 

(3) The circumvallate pa- 
pillae are situated at the brink 
of the pharynx between the 
buccal and pharyngeal parts 
of the tongue (fig. 390). 

(4) The epiglottis projects 
behind the base of the tongue, 
to which it is bound by the 
median and lateral glosso- 
epiglottidean folds. 

(5) The tonsil, situated 
on the lateral wall of the 
bucco-pharynx, above the 
pharyngeal part of the tongue 
(fig. 390). In this space the 
lining epithelium is stratified 
and non-ciliated. 

In the Eetro-Laeyngeal Space note : — 

(1) The upper aperture of the larynx bounded laterally by 
the aryteno-epiglottic folds (fig. 393). Above, these folds end 
on the sides of the epiglottis which bounds the aperture in 
front ; below they project over the apices of the arytenoid 
cartilages and the slight cartilages situated on the apices 
(cornicula laryngis or cartilages of Santorini). A slight nodular 
swelling may be observed in each ; it is caused by a nodule 
of yellow fibro-cartilage situated in them (the cartilage of 
Wrisberg). The mucous membrane is bound to the folds 




1. Sphenoid. 2. Vomer. 3. Posterior end of nasal 
fossa. 3.' Cut edge of mucons membrane. 4, 4'. 
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Fig. 395. — Vertical section of 
THE TONSIL. {E. E. Clark.) 



by a loose submucous tissue, which in disease may become 
so dropsical as to completely occlude the laryngeal aperture. 

(2) Between the aryteno-epiglottic folds and the expansion 
of the wings of the thyroid cartilage, on each side, is the pyri- 
form fossa (fig. 390), a recess in which foreign bodies may 
lodge and cause suffocation. This space also is lined by strati- 
fied epithelium. 

(3) The opening of the oesophagus behind the cricoid 
cartilage. 

The Tonsil is situated on the lateral wall of the bucco- 
pharynx, below the soft palate, 
and above the pharyngeal part 
of the tongue (fig. , 390). The 
anterior pillar of the fauces, con- 
taining the palato-glossus muscle, 
bounds it in front, and the pos- 
terior pillar, containing the palato- 
pharyngeus muscle, passes down- 
wards behind it (fig. 368, p. 195). 
In old people the tonsil is small 
and lies in a fossa — the tonsillar 
recess — but in young people it is 
large, and even in health may be 
distinctly seen projecting beyond 
the level of the anterior pillar. 
They are apt to hypertrophy in 
children, and may expand so as 
almost to meet across the space. 
They may also project into the 
soft palate and interfere with the 
action of its muscles. There is 
usually a well-marked supra-tonsillar recess, across which a fold 
of membrane (the plica triangularis) may be seen to pass from 
the anterior pillar (fig. 390). On the tonsil itself a number of 
crypts are to be seen opening on its surface. These crypts are 
surrounded by follicles of lymphoid tissue (fig. 395). 

When the mucous membrane is reflected from the muscles 
which lie within the pillars of the fauces and the gland dis- 
sected out, the tonsil will be found to rest on the pharyngeal 
aponeurosis and superior constrictor, behind the pterygo- 
maxillary ligament (fig. 368, p. 195). It lies beneath the angle 




1. Hilum with yessel entering it. 2. Epi- 
thelial external layer. 3. Mucoafr 
crypt. 4. Lymphoid nodule. 5. Sub- 
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in the tonsil. , 6. Interstitial connec- 
tive tissue. 
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of the jaw. The facial artery, as it bends under the jaw, Hes 
below and to its outer side ; the ascending palatine artery 
passes close to it ; the internal carotid artery is three-quarters 
of an inch behind and to its outer side. The tonsillar arteries 
are derived from the facial, ascending palatine, and lingual. 
The glosso-pharyngeal affords its nerve supply. Its lymphatics, 
which are specially important as the tonsil is often the point at 
which infective processes start, end in the uppermost of the 
deep cervical lymphatic glands. These glands are situated 
under the anterior border of the sterno-mastoid and behind 
the angle of the jaw. 

Soft Palate. — In the dissection of this part the student 
should have by him the base of a skull, to which he will have 
frequently to refer if he would understand the rather compli- 
cated arrangement of the palatal muscles. 

The soft palate will be seen to form a continuation back- 
wards of the roof of the mouth and floor of the nose, so as 
to form a sloping shelf, which, when the parts are in a state 
of rest, partly separates the naso-pharynx from the bucco- 
pharynx (fig. 390). It ends behind in a median process — the 
uvula. The uvula terminates in a thin, narrow fold of the 
mucous membrane. 

Making the palate tense by passing a hook within the 
uvula and drawing it down and back, the student begins dis- 
secting by a median incision along the dorsum of the palate. 
As the mucous membrane is reflected outwards and upwards, 
the thickness of the submucous tissue will be noted and in it 
the presence of numerous mucous glands which lubricate the 
palate. 

Muscles of the Soft Palate. — There are five pairs of muscles 
in the soft palate. They are : 

(1) Azygos Uvulae ; (3) Tensor Palati ; 

(2) Levator Palati ; (4) Palato-pharyngeus ; 

(5) Palato-glossus. 

The Azygos UvuLiE (see fig. 396) is situated beneath the 
submucous tissue at each side of the median line on the upper 
aspect of the palate. In front it is attached to the edge of the 
hard palate ; behind it ends in the uvula. It can shorten and 
elevate the uvula. 

The Levator Palati will be found beneath the Eusta- 
chian tube, running inwards, forwards, and slightly downwards 
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(figs. 396, 397). It ends on the upper surface of the palate by 
uniting, amidst fibrous tissue, with the muscle of the opposite 



Fig. 396. — View of muscles of soft palate as seen from within the pharynx, 
{From Morrises ' Anatomy.^) 
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side. Its origin is from the lower surface of the petrous 
bone, behind and internal to the canal within that bone for the 

III. B 
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Eustachian tube (Plate XLIV, p. 14). As it becomes thicker 
when it contracts and lifts the palate, it must also compress the 
overlying tube. It enters the pharynx at the retro-nasal fibrous 
hiatus (fig. 392). When examined, it should be cut through 
near its palatal end and turned outwards. It is divided near 
its insertion in the operation for cleft palate. 

The Tensor Palati was seen in the floor of the zygo- 
matic space (fig. 392). It continues backwards the plane of 
the internal pterygoid plate, and its lower part lies beneath 
the internal pterygoid muscle. At one end its wide attachment 
extends from the scaphoid fossa along the anterior border of 
the Eustachian tube to the spine of the sphenoid (fig. 392) . At 
its other extremity it ends in the fibrous basis or aponeurosis 
of the palate and the lower edge of the posterior margin of 
the hard palate, and under the insertion of the levator palati 
(Plate LI, p. 162). Between these attachments, it gains 
access to the pharynx by turning round the hamular process, 
on the trochlear surface of which its tendon moves, surrounded 
by a small synovial sheath. It renders the palate tense, but 
the origin of some of its fibres from the tube probably also 
permits it to act as a dilator of the Eustachian tube. The 
palatal aponeurosis, in which the tensor ends, ma.kes up the 
fibrous central basis of the soft palate (fig. 397). 

The Palato-phaeyngeus (fig. 396) arises within the 
palate. A slight part of its origin overlies the insertion of the 
levator palati, but its greatest part springs from beneath the 
insertion of that muscle from the palatal aponeurosis and edge 
of the hard palate. It passes backwards within the pharynx, 
forming the posterior pillar of the fauces, and spreads out, as 
it terminates in the pharyngeal aponeurosis and posterior 
border of the thyroid cartilage, within the middle and inferior 
constrictors. In swallowing, both muscles contract and, with 
the soft palate between them, cut off the bucco-pharynx from 
the naso-pharynx. 

The Salpingo-phabyngeus is not constant. It is a band 
of the last muscle which arises from the inner end of the 
cartilage of the Eustachian tube. The muscle is contained in 
a vertical fold which descends from the posterior margin of 
the tube (fig. 390). 

The Buccal Stjeface of the Palate. — The part should 
now be turned in such a way -as- to allow the under surface of 
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the palate to be examined. The tongue and larynx should be 
detached. The mucous membrane on the buccal surface of 
the palate should be reflected, commencing by a median 
incision. The submucous tissue, a continuation backwards of 
the corresponding tissue of the hard palate, will be found to be 
extremely thick and "dense. It contains numerous mucous 
glands. 

The Palato-CtLOSSUS, a thin muscular strand, will be 
found to arise from the under surface of the soft palate and 
form the anterior pillar of the fauces. Its termination will be 



Fiu. 397. — The Eustachian carttlage, tensok palati, and levatoe palati 
MUSCLES. {E. F. Lund.) 
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seen on the side of the tongue, over the insertions of the stylo- 
glossus and hyoglossus. Some of its terminal fibres are con- 
tinued into the transverse intrinsic muscle of the tongue. 
The opposite muscles act as a sphincter between the mouth 
and bucco-pharynx. 

The Descending or Hupebior Palatine Artery (a branch 
of the internal maxillary), and the Postbbiob Palatine Nbbves 
(from the spheno-palatine gangHon), should be looked for as 
they escape in the hard palate from the posterior palatine 
canal (fig. 409, p. 262). The external and small posterior 
palatine nerves, if found, for they arfe minute, escape by 
separate foramina and pass to the soft palate. They are 
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purely sensory. A branch from the descending palatine artery 
will also be found. 

The Ascending Palatine Aeteby, a branch of the facial, 
has already been seen to turn over the upper border of the 
superior constrictor muscle and enter the palate (fig. 392, 
p. 236). Branches may also be found from the ascending 
pharyngeal. 

The Muscles of the Palate have the following neeve supply : 
the palato-pharyngeus, azygos uvulae, and levator palati are 
supplied from the pharyngeal plexus (through the spinal 
accessory) ; the palato-glossus from the hypoglossal ; the 
tensor palati from the otic ganglion (fig. 366, p. 191). 

Pharyng-eal and Buccal Aspects of the Tong-ue. — A 
V-shaped sulcus, with its apex directed backwards, marks the 
junction of the buccal and pharyngeal parts of the tongue (fig. 
390) . At the apex of the sulcus is the foramen ccecum, the point 
from which the isthmus of the thyroid gland was developed (fig. 
379, p. 214). Arranged in an irregular row along the posterior 
margin of the buccal part are the circunivallate papillce, round 
which the taste buds are situated. On the dorsum of the buccal 
part of the tongue will be seen the filiform papillce, with their 
thick epithelial coats. Sparsely scattered among them are the 
larger fungiform papillce. On the dorsum of the pharyngeal 
part there are no papillae, only nodular elevations composed of 
lymphoid tissue with mucous glands imbedded in each rounded 
mass. On the side of the tongue, anterior to the termination 
of the anterior pillar, are certain linear ridges, vestiges of the 
fapillce foliatcB (fig. 379, p. 214). On the sides of the tongue 
and under the apex the mucous membrane is thin and smooth, 
with here and there groups of mucous glands imbedded in the 
submucous tissue. One of these groups lies beneath the apex 
of the tongue (subapical group). 

The sublingual space, covered by the mucous membrane on 
the floor of the mouth, lies under the anterior half of the 
buccal part of the tongue ; under the mucous membrane at 
each side of the remaining part is the submaxillary space. 
The frenum linguae, a median fold of the buccal mucous mem- 
brane, helps to bind the apical part of the tongue to the floor 
of the mouth. 

The median and lateral glosso-epiglottic folds bind the 
epiglottis to the pharyngeal part of the tongue. 
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VEETICAL MESIAL SECTION OF THE HEAD AND NECK, TO SHOW 
THE NASAL, BUCCAL, AND PHARYNGEAL CAVITIES AND EXIT OP 
THE CRANIAL NERVES. {Hughes.) 




1. Frontal sinus. 2. Superior turbinate. 3. Middle turbinate. 4. Inferior turbinate. 
5. Opening of Eustachian tube in the naso-pharynx. (>. Sphenoidal sinus. 
7. Genio-hyO'glossus. 8. Genio-hyoid. 9. Hyoid. 10. Body of atlas. 11. Trans- 
verse ligament of atlas. 

Cbanial Nerves. — A. Optic. B. Third (Oculomotor). C. Fifth (Trigeminal). 
D. Seventh (Facial). E. Eighth (Auditory). F. Sixth. G. Ninth (Glosso- 
pharyngeal). H. Tenth (Vagus). I. Eleventh (Spinal accessory). J. Twelfth 
(Hypoglossal). 
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Nebves and Vessels of the Tongue (figs. 375, p. 209, 
and 381, p. 217). — The tongue is supplied with blood by the two 
lingual arteries and their ramifications ; the blood is returned to 
the internal jugulars by the lingual veins. The hypoglossal 
are the motor nerves of the tongue ; the lingual branch of 
the fifth, the chorda tympani, and glosso-pharyngeal form its 
sensory pathways. The lymphatic vessels pass to the sub- 
maxillary and superior deep cervical glands. 

The Hyoid is the skeletal basis of the tongue. Its muscles, 
which have been seen in the dissection of several regions, are 
so arranged ' as to be able to move it in all directions, and 
through it the tongue. Only one muscle arises from it to 
terminate in the tongue — the hyoglossus. 

The Thyro-hyoid Membrane (fig. 390, p. 233) binds the 
hyoid to the thyroid cartilage, and when examined the mem- 
brane will be seen to be attached to the postero-superior 
border of the body of the hyoid. In upward movements of the 
larynx, the thyroid cartilage may thus pass behind the body of 
the hyoid. There is a bursa between the membrane and body 
of the hyoid. The membrane is thickened in the median line 
in front, and posteriorly between the ends of the great horns of 
the hyoid and the superior cornua of the thyroid cartilage 
(fig. 401). In the posterior ligaments a small cartilage, cartilago 
tritacea, may be present. 

Attachments of the Epiglottis. — A superficial examina- 
tion will satisfy the student that the epiglottis is so fixed to 
the surrounding parts that it is impossible for it to act as a 
trap-door, as has been supposed, for the aperture of the larynx 
during deglutition. Its lateral margins are continuous with 
the aryteno-epiglottic folds. Hj its narrow root, to be seen 
afterwards, it is bound within the anterior angle of the thyroid 
cartilage, and must in the main follow the movements of that 
cartilage. If the glosso-epiglottidean folds and the mucous 
membrane which binds the epiglottis to the tongue be divided, a 
layer of fibrous tissue, best seen on section (fig. 390, p. 233), will 
be found in front of the lower half of the epiglottis, attaching its 
stalk to the angle of the thyroid cartilage, thyro-hyoid membrane, 
and loosely to the hyoid bone. The lower' fibres of the genio- 
hyo-glossus act on the epiglottis through this fibrous layer or 
band (fig. 390) . The epiglottis is also bound to the tongue by 
the median and lateral glosso-epiglottic folds. 



246 THE PHAEYNX AND MOUTH 



THE HARD PALATE AND TEETH 

The Hard Palate. — The thickness and density of the fibrous 
tissue which binds the mucous membrane to the palate makes 
the dissection of this part difficult. The hard palate forms the 
roof of the mouth. 

Surface JMabkings. — In the position of rest the dorsum 
of the buccal part of the tongue fills the concavity of the palate. 
Behind the incisor teeth, where the palatal arch slopes upwards 
and backwards, and against which the tip of the tongue comes 
in contact, there is a slight papilla — the incisive papilla (fig. 
409, p. 262). In some animals the right and left naso-palatine 
ducts open on the papilla ; but in man the lower ends of these 
ducts are closed, but the upper openings will be seen in the 
floor of the nose. Two or three transverse ridges (palatal 
rugas) lie opposite the canme and incisor teeth (fig. 409, p. 262). 
The shape of the palate varies much with the individual, 
especially as regards the degree of vaulting in the posterior 
part. 

Palatine Vessels and Nerves. — If the hard palate of a skull 
be examined, the anterior palatine foramina (incisor foramina) 
will be found between the maxillary and premaxillary parts of 
the palate (Plate L, p. 130). There are four openings in the 
anterior palatine fossa, two of them for the naso-palatine 
nerves and two for the corresponding arteries, structures which 
descend on the septum of the nose and end in the palate behind 
the incisor teeth (fig. 409, p. 262). These vessels and nerves 
should now be sought for ; they are of small size. 

Descending Palatine Aeteey and Nerves. — On each 
side of the macerated palate, between the horizontal processes 
of the palate and maxilla, open the posterior palatine canals. 
When the student removes the mucous membrane, with its thick 
fibrous and glandular submucous coat, from the opening of these 
canals, the superior or descending palatine artery (from the 
internal maxillary) and the anterior palatine nerve, from 
Meckel's ganglion and the superior maxillary division of the 
Fifth, will be found to emerge and pass forwards in the dense 
tissue internal to the gums, grooving the bone as they go 
(fig. 409, p. 262). They supply the hard palate as far forwards 
as the canine teeth. Branches of the artery also pass back into 
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Pig. 398. — Vertical 
section oe moiak 
TOOTH. (Carpenter.) 



the soft palate. The external and small posterior palatine 
nerves which end in the soft palate emerge by sijiall accessory 
openings behind and external to the posterior palatine canal 
(fig. 412, p. 267). 

The Teeth. — It is not common to find the teeth well pre- 
served in a dissecting-room subject, but what representatives 
there are should be fully examined and extracted by the 
student ; they are structures with which he may have much to 
do in after life. 

Section of a Tooth.— A vertical section of a tooth in 
situ should be made, preferably an incisor in the lower jaw. 
When the section is cleaned the following 
parts may be recognised : 

(a) The pulp cavity (fig. 398, e) ; 

(b) the dental canal, containing the in- 
ferior dental vessels and nerves : twigs 
pass from these to the pulp cavities 
through the apex and canal of the fang ; 

(c) the deritine surrounding the pulp 
cavity (fig. 398, c) ; {d) the enamel cover- 
ing the dentine of the crown of the tooth 
(fig. 398, a) ; (e) the thin c?-usta petrosa 
covering the dentine of the fang (fig. 
398, b) ; (f) the junction of the enamel 
and crusta petrosa at the neck of the 
tooth (fig. 399) ; [g) the peridental mem- 
brane surrounding the fang of the tooth 
and binding it within its socket or alve- 
olus. The peridental membrane serves 
as periosteum for both the alveolus and 
crusta petrosa. The inner alveolar wall 
is the thinner, and yields most easily when a tooth is 
extracted. 

The Incisoe Teeth (formula = |-) have chisel-shaped 
crowns with bulging heels on their lingual aspects. As they 
are extracted the shape and size of their fangs should be noted 
(fig. 399). The fangs of the lower teeth are compressed from 
side to side. 

The Canine Teeth (formula=J-) will be found to have 
their fangs deeply imbedded and difficult to extract — especially 
the upper. The crowns are more or less pointed (fig. 400). 




ft. Enamel, t, g, Crusta petrosa. 
c. Dentine, d. Osseous 
excrescence at end of fang. 
e. Palp cavity. /. Lacunar 
spaces at outer part of 
dentine. 
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The Bicuspid or Premolar Teeth (formula=|) have 
crowns made up of two cusps, an outer and inner, the outer 
being the more prominent. The second upper premolar has 
commonly two fangs ; the rest have only one. The lower 
fangs are compressed from before backwards. 

The Upper Molar Teeth (formula=|) have crowns 
made up of four cusps, known as the antero-external (A.E. 
cusp), postero-external (P.E. cusp), antero-internal (A.I. 
cusp) and postero-internal (P.I. cusp). The P.E. and A.I. 
cusps are joined by an oblique ridge of enamel. The P.I. 
cusp is often absent in the third or wisdom tooth, and may be 
double in the first and second. Each should have three fangs, 
two outer and one inner, but it is rare among Europeans to find 
the fangs of the wisdom tooth separate ; they are commonly 



Fig. 399. — Fbont and side 
view of a left upper 

CENTRAL INCISOR. (TomCS.) 




Fig. 400. — Lingual, labial, and 

DISTAL SDEFACES OF AN UPPER 

canine. (Tomes.) 
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fused and somewhat contorted. It is always worth while, if 
the wisdom tooth be absent, to chisel into the posterior part of 
the alveolus to see if it is still imbedded there. It frequently 
fails to erupt, and may give rise to a widely spread abscess. 

The Lower Molars lie somewhat in advance of the cor- 
responding upper teeth. Five cusps are commonly present on 
the crown of the first and second molars ; one is posterior, 
two internal, two external, these being arranged in opposite 
pairs. They have two fangs, which are compressed from 
before backwards, and set one in front of the other. The 
fangs of the wisdom tooth are often malformed. If the wisdom 
tooth fails to cut, it will be found on the inner aspect of the 
root of the ascending ramus of the jaw. 

The Nerve and Blood Supply of the Teeth (see 
figs. 346, p. 163 ; 365, p. 189).- The upper teeth are supplied by 
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the three superior dental nerves, anterior to the incisors, middle 
to the canine and bicuspids, and posterior to the molars. They 
are branches of the superior maxillary division of the Fifth. 
Arteries derived from the internal maxillary accompany the 
nerves. The lower teeth are supplied by the inferior dental 
nerve and artery. 



DISSECTION XIX 
THE LARYNX 

The Larynx is situated in the anterior wall of the lower 
part of the pharynx (fig. 390, p. 233). The student should 
note the structures which would require division if the larynx 
were excised. Especially he should examine its connection 
with the trachea and oesophagus below, and the tongue and 
hyoid bone above. 

The narrow dimensions of the crico-thyroid space, in which 
the operation of laryngotomy is performed, should also be in- 
vestigated. The crico-thyroid muscle and crico-thyroid artery 
will be found on the membrane closing this space (fig. 289, 
p. 58). 

The Ceico-thyboid Muscle will be seen in front between 
the cricoid and thyroid cartilages, and during life may be dis- 
tinguished by the finger. Its origin is narrow, from the cricoid 
ring in front ; its insertion is wide to the posterior half of the 
lower border, adjacent part of the inner aspect of the 
thyroid cartilage, and to the inferior cornu of that cartilage. 
It is supplied by the external laryngeal nerve, a branch of the 
superior laryngeal (fig. 292, p. 64). When the muscle contracts 
it elevates the anterior segment of the cricoid cartilage, tilting 
backwards the posterior segment with the arytenoid cartilages 
which are situated on its upper margin. In this way it 
tightens the vocal cords. 

The Thyroid Cartilagre (fig. 401) is formed of two lateral 
quadrate plates, which are united at their anterior margins and 
give rise in the male to that angular prominence — the Pomum 
Adami. The posterior inferior angle of each plate is produced 
into a cornu, by which the thyroid cartilage is hinged to the 
cricoid cartilage. The inferior cornua of the thyroid rest on the 
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lateral oval facets of the cricoid; a capsular ligament containing 
a synovial cavity binds the cornu to the cricoid facet. 

The superior cornua project upw^ards from the postero- 
superior angles of the plates, and are fixed by the lateral thyro- 
hyoid ligaments to the tips of the great horns of the hyoid. 
The upper margin is united to the hyoid by the thyro-hyoid 
membrane, which is perforated by the superior laryngeal vessels 



Fig. 401. — Front view of the cabtilages of the larynx. 
(Modified by Hensman, from Bourgery and Jacob.) 
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and nerves. The median part of the membrane (fig. 401) is 
thick and attached to the postero-superior border of the body 
of the hyoid. The upper border of the thyroid cartilage is 
everted in front, and a deep median notch separates the upper 
borders of the two plates. In the lateral thyro-hyoid ligament 
a nodule of cartilage may be present. 

On the OUTER surface, of ■ each thyroid plate (fig. 401) 
should be noted : (a) An oblique ridge or line crossing the 
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cartilage from the neighbourhood of the postero-superior angle 
towards the middle of the lower border. To the ridge the 
thj'ro-hyoid and sterno-thyroid muscles are attached. (6) The 
area of origin of the inferior constrictor of the pharynx on the 
outer surface behind the oblique line ; this muscle also arises 
from the cricoid cartilage, (c) Fibres of the inferior constrictor 
stylo- a,nd palato-pJiaryiigeiiH, attached to the posterior border 
of the thyroid cartilage. 

The thyroid cartilage is larger in the male, the sexual 
increase taking place at puberty. Calcareous salts begin to be 
deposited in it about the thirtieth j^ear, and in old people it can 
only be cut by a saw or bone forceps. 

Functions. — It has three main functions : (1) To protect 
and give attachment to the vocal cords and thyro-arytenoid 
muscles (figs. 403, 404) ; (2) to give attachment to the muscles 
which elevate and depress the larynx ; (3) to give origin to 
the inferior constrictor of the pharynx. 

All the muscles are now to be cleared away from the outer 
surface, posterior and inferior borders of the thyroid cartilage. 

The postero-superior part of each lateral thyroid plate 
will now be seen to project backwards in the lateral wall of the 
pharynx and form the outer boundary of the pyriform fossa 
(fig. 390, p. 233). 

Dissection. — To expose the structures which lie beneath 
the thyroid cartilage, the right lateral plate is to be removed 
by introducing the handle of the knife beneath its posterior 
border and separating all the structures from its deep surface. 
The plate is then divided at the anterior angle by means of 
bone forceps. 

Nerves of the Larynx. — The Infbeior or Eecueeent 
Laryngeal Nerve (fig. 402) has been seen arismg from the 
vagus and turning upwards to the larynx, round the aorta on the 
left side and round the subclavian on the right. It will now be 
found in the recess between the oesophagus and trachea, to both 
of which it supplies branches. Passing behind the inferior horn 
of the thyroid and beneath the origin of the inferior constrictor, 
it enters the larynx and supplies all the intra-laryngeal muscles. 
On the posterior surface of the cricoid cartilage, it communi- 
cates with the superior laryngeal nerve (fig. 402). It suppHes 
sensory fibres to the mucous membrane of the trachea. 

The Superior Laryngeal Nerve (fig. 402) springs from 
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the trunk ganglion of the vagus, and reaches the outer surface 
of the thyro-hyoid membrane by passing forwards between the 
internal carotid artery and constrictor muscles of the pharynx. 
Piercing the thyro-hyoid membrane, it is distributed to the 
mucous membrane within the larynx, and to the structures 
bounding its aperture above. It gives off the external laryngeal 
nerve to the crico-thyroid (fig. 402). 



Fig. 402. — Nerves of the larynx. (Posterior view.) (From Morrises ' Atmtoviy,^) 
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The Laryngeal Vessels accompany the nerves. The 
superior laryngeal is a branch of the superior thyroid ; the 
inferior, a branch of the inferior thyroid artery. Lymphatic 
vessels accompany the veins, and end in the deep cervical glands 
along the internal jugular vein. A lymphatic gland receiving 
vessels from the larynx, normally of minute size, may be found 
on the thyro-hyoid membrane. 
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The Arytenoid Cartilagfes. — A.s the greater number of the 
muscles of the larynx act on the two arytenoid cartilages, and 
through them on the vocal cords, it is necessary to form a 
mental picture of the cartilages before proceeding to examine 
the muscles. As may be seen from fig. 403, the arytenoid 
cartilage is a three-sided pyramid, with its apex implanted in 
the posterior extremity of the aryteno-epiglottic fold. The 
inter-arytenoid fold of mucous membrane unites the apices 
of the two arytenoid cartilages. Of its three surfaces one is 
internal, one posterior, and the other antero-external. Its base 
rests on an oval articular facet on the upper border of the 



Fig. 403. — The aktioulation and connections of the eight abytenoid caetilagb. 
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quadrate plate of the cricoid. At its anterior angle, the base is 
produced to form the vocal process for the attachment of the 
true vocal cord (fig. 403). Its outer angle is produced to form 
the muscular process on which the crico-arytenoideus lateralis 
and crico-arytenoideus posticus are inserted. The long axis of 
the articular facet of the arytenoid crosses at right angles the 
long axis of the facet on the cricoid. The arytenoid is bound 
to the cricoid by a capsular ligament. A thin ligament also 
descends from the apex of the arytenoid to the cricoid. The 
joint is lined by a synovial membrane. The arytenoid may 
rotate, glide forwards and backwards, or from side to side, on 
the transverse oval facet on the upper border of the cricoid. 



254 



THE LAEYNX 



-The following are the muscles on 



Muscles of the Larynx.- 

each side of the larynx : 

(1) Crico-thjrroid (see p. 249). 

(2) Crico-arytenoidens lateralis. 

(3) Crico-arytenoideus posticus. 

(4) x\rytenoideus. 

(5) Thyro-arytenoideus. 

The Ceico-aeytenoidbus latbealis (fig. 405, 16) is seen 
beneath the postero-inferior part of the lateral thyroid plate. 

It arises from the upper border of the 
cricoid cartilage and lies on the outer 



¥m. 404. — The muscles of 

THE LAEYNX VIEWED FROM 

BEHIND. (Sappey.) 




surface of the crico-thyroid membrane. 
Its fibres, passing backwards and up- 
wards, end on the muscular process 
of the arytenoid cartilage (fig. 405, 16). 
The Crico-aeytbnoideus POSTICUS 
(fig. 404, 10) arises from the oesophageal 
or posterior surface of the quadrate 
plate of the cricoid. To examine this 
surface the mucous membrane has to 
be removed ; the surface will be found 
to be divided into a right and left half 
by a vertical median ridge. From 
the ridge the muscular fibres of the 
oesophagus arise by a membranous 
sheet (fig. 403). The median ridge 
separates the origins of the posterior 
crico-arytenoid muscles. The fibres 
pass transversely and obliquely to the 
muscular process of the arytenoid. It 
will be observed to be the opponent 
of the lateral crico-arytenoid muscle. 
"While the posterior muscle retracts the muscular process and 
thus turns the vocal process and cord outwards, opening the 
glottis, the lateral muscle advances the muscular process and 
approximates the vocal cords, thus closing the glottis. 

The Aeytbnoidbus (fig. 404, 4, e) is mainly composed of 
fibres which pass transversely from the posterior surface of one 
arytenoid cartilage to the posterior surface of the other. The 
superficial fibres are arranged obliquely, passing from the base 
of one cartilage towards the apex of the other, some of the 
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Fig. 405. — The muscles of 
the laeynx viewed on 
bejioval of the gkeatek 
pabt of the eight half 
of the thyroid caeti- 
LAGE. The lowee part 

OF THE CAETILAGE IS 

THROWN DOWN, (Sappeij.) 



fibres being prolonged within the aryteno-epiglottic folds. 
These prolonged fibres form the muscle known as the aryteno- 
epiglottidean (fig. 405, lo). 

The arytenoideus approximates the arytenoid cartilages, 
and thus assists in shutting the upper aperture of the larynx 
during swallowing, and also approxi- 
mates the bases of the cartilages and 
the vocal cords. 

The Thteo-arytenoideus (fig. 405, 
14) is the chief muscle of the vocal 
cords. The fibres arise in front from 
the angle of the thyroid cartilage and 
pass backwards beneath the ala of the 
thyroid to the antero-external surface 
and vocal process of the arytenoid car- 
tilage. The muscle arises external to 
the attachment of the vocal cord in the 
angle of the thyroid, and covers the 
cord as it passes backwards (fig. 403). 
The more superficial fibres are seen to 
sweep upwards and terminate in and 
below the aryteno-epiglottic folds. As 
the fibres ending on the arytenoid carti-' 
lage are cleared away, deeper ones will be 
seen to adhere to and end in the vocal 
cord and process. It will be seen that 
by its three parts (vocal, arytenoid and 
epiglottidean) the muscle may act on 
(1) the vocal cords ; (2) the arytenoid 
cartilages ; (3) the aryteno-epiglottic 
folds. 

When the muscle contracts, the 
arytenoid cartilage glides forwards on 
the oval facet on the upper border of 
the cricoid. The deeper fibres end in 
and modify the tension of the vocal cords ; the superficial 
fibres which sweep upwards compress the ventricle of the 
larynx. The two thyro-arytenoid muscles, contracting with 
the arytenoid, act as a sphincter of the larynx. (See fig. 282, 
p. 44.) 

The CBico-THyROiD Membeane (fig. 401) fills the space 
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between the cricoid and thyroid cartilages in front. Its 
median part is thick and stretches between the adjacent borders 
of the two cartilages. The lateral parts, on the other hand, 
while attached to the upper border of the cricoid cartilage, pass 
upwards beneath the alse of the thyroid and beneath the lateral 
crico-arytenoid muscles to become continuous with the true 
vocal cords (fig. 403). 

The Upper Aperture of the Larynx and Parts seen 
within. — Before laying the larynx open the student should 
examine the upper aperture from above and distinguish the 
points which are revealed on examination by the laryngoscope. 
(See fig. 406.) These points are : 

{a) The epiglottis (e) and the aryteno-epiglottic folds 
passing backwards from it. The apices of the arytenoid car- 
tilages, capped by the cartilages of 
Fig. 406 — Laetngoscopic view Santorini, are seen to project within 

OF THE LARYNX FBOM ABOVE ,, i IJ 1 1 ' J A J.1 • 1 

DURING THE EMISSION OF A ^^<^ ^olds behmd. A thickeumg m 
HIGH NOTE. (Gzermak.) the fold at each side marks the 

cartilage of Wrisberg (fig. 407, lo). 

{h) The cushion of the epiglottis 
(fig. 406, cm) is seen as a rounded 
elevation between the anterior ter- 
minations of the aryteno-epiglottic 
t.„. , „. n ,,■ , t, • folds. In deglutition the folds and 

f. Epiglottis. CM. Cushion of the epi- ^ ^ kj «,a.Av.i 

glottis ivc. True vocal cord, cushion meet and close the upper 

SVC, False vocal cord. w.j-/j-/v^j- 

aperture. 

(c) Within the upper apertare are seen two lateral folds — 
the false vocal cords {s.v.c.) — passing from back to front. 

{d) Between the false vocal cords, the paler and more 
sharply cut true vocal cords are seen {i.v.c). The glottis is 
the aperture between the true vocal cords and processes. 

(e) With a good light the bifurcation of the trachea can be 
made out. 

The Cricoid Cartilag-e is united with the first ring of the 
trachea by membrane. Its anterior segment is narrow and 
ring-like ; its posterior segment forms a quadrate plate. Two 
oval synovial facets on its upper border carry the arytenoid 
cartilages. On each side are the facets on which the thyroid 
cartilage is hinged by its inferior cornua. AVithin, the 
cricoid cartilage is lined by ciliated respiratory mucous mem- 
brane and submucous tissue. 
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Fig. 407. — Vektical section 
or LARYNX sho^\t:ng its 
iNTEEioB. (Sappey.) 



All the Cabtilagbs op the Laeynx have now been 
examined. Three of these are single, viz. — the thyroid, cricoid,, 
and epiglottis ; three are paired, viz. — the arytenoid, corniculs& 
laryngis (cartilages of Santorini), cuneiform (cartilages of 
Wrisberg). The last named may be absent. 

Interior of the Larynx. — The larynx is now to be laid open 
by dividing it with saw and knife along the median line into 
a right and left half. The true vocal 
cords project within the cavity and 
divide it into a superior and an inferior 
part (fig. 407, 9). The inferior part or 
compartment is merely a continuation 
upwards of the tracheal tract within 
the cricoid cartilage. The mucous 
membrane lines the cricoid cartilage 
and crico-thyroid membrane (fig. 407). 
The true vocal cords are bevelled on 
their lower surfaces and slant towards 
the glottis, at which the inferior com- 
partment ends. An incision through 
the crico-thyroid space and membrane 
opens the lower compartment of the 
larynx. The false vocal cords project 
within the upper compartment of the 
larynx ; under the false vocal cords the 
mucous membrane passes upwards into 
a recess — the venteicle of the larynx 
(fig. 407, 7). If the right and left 
ventricles are distended, as they can 
be in expiration, the false vocal cords 
meet and form a valve which prevents 
further egress of air, in the same way 
as the valves of the aorta close when 
blood regurgitates within the sinuses 

of Valsalva. The mucous membrane within the ventricles is 
ciUated, and in its submucous tissue are many glands the secre- 
tion of which lubricates the true vocal cords. At its apex the 
ventricle is produced to form the saccule of the larynx. 

The True Vocal Cords (fig. 407, a) have a sharply defined 
inner margin. Their upper and lower surfaces are bevelled, the 
upper being the flatter ; it may be concave. The epithehum 
in. s 
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tilage. 18. Cricoid cartilage. 
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which covers them is stratified hke that of the skin, and the 
mucous membrane is thin and closely adherent to the yellow 
elastic inferior thyro-arytenoid ligament which forms the basis of 
each cord (fig. 403). The mucous membrane covering the false 
vocal cord, on the other hand, is ciliated and looselj' bound down 
by a lax submucous tissue. The true vocal cords are 10 mm. 
long in women and 15 mm. long in men. The inferior thyro- 
arytenoid ligaments which form the bases of the cords are 
continuous with the lateral crico-thyroid membrane ; in front 
they are attached in the angle of the thyroid cartilage halfway 
between its upper and lower borders. Behind they end in the 
vocal process of the arytenoid cartilages, which are nearly half 
the length of the cords (fig. 403). The position and tension of 
the vocal cords are regulated by the muscles of the larynx. 

The False Vocal Coeds overhang the ventricles of the 
larynx. The superior thyro-arytenoid ligaments, composed of 
loose fibrous tissue, form their bases. These ligaments are 
attached in front to the angle of the thyroid above the origin 
of the true vocal cords, and behind to the anterior surface 
of the arytenoid cartilages (fig. 408). 

The Glottis or Rima Glottidis is the opening between the 
vocal cords and processes. The anterior two-thirds of the space 
is bounded by the two vocal cords (the vocal part of the glottis) , 
while the vocal processes bound the posterior third (the 
respiratory part). The length of the glottis in the male is, on 
an average, about 23 mm. (nearly an inch) and in the female 
about 17 mm. 

The Epig-lottis is now seen in section (fig. 407). It is 
composed of yellow fibro-cartilage, and is therefore both 
flexible and resistent. By its narrow stalk, which becomes 
purely fibrous at its lower end, it is attached to the inner angle 
of the thyroid cartilage above the origin of the true vocal cords 
(fig. 403) ; at each side of its stalk end the false vocal cords. As 
it passes upwards it lies in the angle of the thyroid cartilage 
and thyro-hyoid membrane, to which it is bound by much 
yellow fibrous tissue. It passes behind the body of the hyoid 
bone, and is bound to the bone by loose fibrous tissue. Above 
it expands and is attached to the tongue and upper aperture of 
the larynx (p. 245). The glands situated in the submucous 
tissue produce pits on the cartilage of the epiglottis. 



POSTEEIOR NAEES 259 



DISSECTION XX 
THE NASAL CAVITIES 

The Choange or Posterior Nares. — Before commencing the 
dissection of the nasal cavities, the student should examine the 
posterior nares and the parts seen within them (fig. 393, p. 237). 
By a proper arrangement of mirrors the expert laryngologist can 
examine these parts during life. The size of the posterior 
nares should be noted. Each is about 1^ inch high and | iftch 
broad ; in cases of persistent haemorrhage from the nose, the 
surgeon may find it necessary to plug them. 

Paets seen theough bach of the Posteeioe Naees 
(fig. 393, p. 237). 

{a) The posterior end of the inferior turbinate process, 
covered with a thick mucous membrane and a pulpy layer of 
cavernous subm^^cous tissue. 

(h) The posterior extremity of the middle turbinate process, 
almost in contact with the nasal septum. 

(c) The posterior extremities of the middle and inferior 
meatuses. The inferior is much larger than the middle. 

Catheteeisation gethe Eustachian Tube.— The student 
should bend the end of a probe so as to resemble a miniature 
catheter. The Eustachian catheter is passed from the anterior 
nares along the inferior meatus until it passes over the soft 
palate. Then the tip is turned downwards and drawn forwards 
until it is hooked' on the soft palate. By rotating the probe a 
half turn when in this position, the tip will be brought to the 
mouth of the Eustachian tube. The tube opens half an inch 
behind, and on a level with the inferior turbinate process. 

The Anteeige Nares and external nose have already been 
examined (p. 132). The anterior nares are on a level with the 
nasal floor (fig. 411). With the aid of a speculum and arti- 
ficial light the beak of the middle turbinate process can be 
distinguished, and the anterior parts of the middle and inferior 
turbinate processes. 

Septum of the Nose (fig. 408). — To examine the septum of 
the nose the facial part of the skull has to be split into a right 
and left half, the saw-cut being made along the base of the 

s 2 
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skull, so as to include the septum on the right half of the part. 
The crista galli is continuous with, and indicates exactly the 
position of the nasal septum, which, however, is seldom quite 
in the middle line, but bent to one side or the other. 

The Mucous Membrane of the septum is bound down by 
a submucous tissue containing a rich network of vessels. The 
chief vessels are the naso-palatine. The naso-palatine 
artery is derived from the spheno-palatine (fig. 409), a branch 
of the internal maxillary. The artery crosses the roof of the 



Fm. 408. — Olfactoet nekves, with theik distkibution on the septum k.\8i. 
The naees have been divided by a longitudinal section made immediately 
to the left of the septum, the eight nakis being peeseeved entiee. 
(Wilson.) 




1. Frontal sinus. 2. Nasal bone. 3. Crista galli. 4. Sphenoidal sinus of left side, 6. Sella 
turcica. 6." Basilar process of sphenoid and occipital bone. 7. Posterior opening of the right 
naris. 8. Opening of the Bustacliiau tnbe. 9. Soft palate. 10. Cot surface of the hard 
palate. «. Olfactory tract, b. Its ttiree roots of origin, c. Its bulb, from which the filaments 
are seen to proceed which spread out in the substance of the pituitary membrane, d. Nasal 
branch of the ophthalmic nerve, e. Naso-palatine nerve, distributing twigs to the mucous 
membrane of the septum nasi in its course to (/) the anterior palatine foramen, g. Branches 
of the naso-palatine nerve to the palate, h. Anterior and posterior palatine nerves, i. Sep- 
tum nasi. 

nose from the spheno-palatine foramen to the posterior part of 
the septum, on which it proceeds obliquely downwards, giving 
off branches as it descends, and reaches the anterior palatine 
foramen in the floor of the nose. Through the anterior palatine 
foramen (incisive canal) the artery reaches the roof of the mouth, 
where it ends in the mucous membrane behind the incisor 
teeth (fig. 409). On the septum it anastomoses with branches 
from the anterior ethmoidal (a branch of the ophthalmic) and 
the septal artery, a branch from the superior coronary artery. 
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The source of persistent haemorrhage from the nose is freqixently 
a branch of the septal artery. 

The Naso-palatine Nerve (fig. 408, e) comes from 
Meckel's ganglion and has the same, course and distribution as 
the artery. The nerve reaches the palate in a separate bony 
compartment. 

Olfactory Part of the Mucous Membrane. — On the upper 
third of the septum the mucous membrane is supplied by 
olfactory nerves (fig. 408) . In the recent state it has a yellowish 
tint. The columnar epithelium which covers it is non-ciliated. 
Frequently the line of union can be distinguished between the 
olfactory upper third and respiratory lower two-thirds. The 
respiratory part is covered by columnar ciliated epithelium 
and contains mucous glands. A slight elevation in the septum 
above the opening of the naso-palatine canals marks the 
vestige of the organ of Jacohson. The organ is' shielded by a 
slight process of cartilage, which encloses a minute detached 
area of the olfactory mucous membrane. 

The Skeletal Basis of the Septum. — AVhen the mucous 
membrane is stripped from the bone and cartilage, the septum 
is seen to be made up of three parts : 

{a) The vomer. 

(6) The vertical plate of the ethmoid. 

(c) The septal cartilage. 
The septal cartilage is always more or less bent to one side. 
The bend, when seen through the anterior nares, appears like 
a tumour of the septum. The septum, at its circumference, is 
completed by the following processes (see fig. 409) : 

(1) The crest of the nasal bones ; (2) the spine of the 
frontal ; (3) the crest and rostrum of the sphenoid ; (4) the 
nasal spine and crest of the superior maxillary and palate bones. 
The septum is now to be cut completely away. 

The Roof of the Nose. — As seen in the section of the lateral 
wall of the nose, the roof is formed of three parts (fig. 409) : 

{a) A horizontal middle part, composed of the cribriform 
plate of the ethmoid ; through it the olfactory nerves reach the 
nasal cavity from the olfactory bulb (fig. 408), and through it 
also the nasal lymphatics communicate with spaces beneath 
the membrane of the brain. 

{h) An anterior sloping part, formed by the nasal bones, 
nasal spine of frontal, and nasal cartilages. 
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(c) A posterior sloping part formed by the body of the 
sphenoid ; on this part of the roof open the sphenoidal sinuses. 

The Sphenoidal Sinus (fig. 409) was exposed by the 
mesial section. It distends the body of the sphenoid and is of 
large size. The ciliated mucous' membrane of the nose passes 
within the sinus by the opening in the posterior part of the 
nasal roof and lines the cavity. On the roof of the two sinuses 
rest the pituitary body and cavernous sinuses (fig. 319, p. 125). 
The right and left cavities are separated by a mesial septum. 



Fig. 409. — The bones .\nd arteries of the lateral wall oe the eight 
kasal cavity and oe the palate. 
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In catarrh of the nose, the inflammation may spread within this 
great sinus. 

Nasal Nerve and Anterior Ethmoidal Artery. — The 
nasal nerve and anterior ethmoidal artery will be found on the 
anterior sloping part of the nasal roof (figs. 408 and 409). They 
groove the under surface of the nasal bones. Their origin has 
already been seen within the orbit (p. 160), and their course 
over the cribriform plate. They terminate (1) on the antero- 
superior part of the septum ; (2) on the lateral wall of the nose ; 
(3) on the skin and tissue over the cartilaginous part of the 
outer nose (fig. 304, p. 97). 

The Lateral Wall of the Nose. The Mucous Membrane 
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OF THE Lateral Wall op the Nose (fig. 410). — Three 
distinct turbinate processes throw the outer or lateral wall of 
the nose into folds ; over the upper and a narrow part of the 
middle turbinate processes the mucous membrane is olfactory 
and non-ciliated ; the fibrous-like strands of the olfactory nerve 
commence in it. On the prominent convexity of the lower part 
of the middle turbinate and over the inferior turbinate, the 
epithelium is ciliated and respiratory in function. The mucous 
membrane covering the inferior turbinate process, especially over 



FiQ. 410. — The lateral wall of the eight nasal cavity. (K. F. Lund.) 
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the posterior part of the process, is extremely thick, pulpy, and 
covers a cavernous dilatable submucous tissue. Mucous glands 
abound in the respiratory part of the mucous membrane. 

Vestibule and Ateitjm of the Nasal Cavity. — As 
the air is inspired it enters at the anterior nares and fills the 
vestibule — that part of the nasal cavity within the cartilaginous 
part of the nose (fig. 410). Long hairs (vibrissse) project at the 
entrance of the vestibule and arrest incoming floating particles. 
Between the vestibule and the upper part of the nasal cavity 
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there is an intermediate space known as the at'rium. It is 
greatest in extent in front of the middle meatus (fig. 410). On 
its lateral wall, a rudiment of the naso-turbina] (agger nasi) can 
frequently be recognised (fig. 410). 

Superior Turbinate Process and Meatus. — The 
superior turbinate process lies under the roof in the upper and 
posterior part of the nasal cavity, (fig. 410). In the mucous 
membrane covering it will be found the olfactory nerves and 
small vascular twigs of the spheno-palatine vessels (fig. 409). 
When the process is cut away, the superior meatus is exposed. 
Into it open the posterior ethiiloidal cell or cells which distend 
the posterior part of the lateral mass of the ethmoid. Like all 
the siniises which open in the nasal cavity, the ethmoidal are 
lined with a ciliated mucous membrane. 

The Middle Turbinate Process ends in front in a promi- 
nent angular heak, a valuable guide to the infundibulum, the 
duct of the frontal sinus (fig. 410). As the mucous membrane 
is stripped off the thin bony shell of the process, lateral or 
posterior nasal branches of the descending palatine vessels 
and lateral branches from the nasal nerve and from Meckel's 
ganglion will be seen (fig. 412). In front, the attached part of 
the process is continuous with a slight elevation on the lateral 
nasal wall — the agger nasi or naso-turbinal (fig. 410). The 
middle meatus opens anteriorly into the atrium. 

Middle Meatus. — When the middle turbinate process is cut 
aiWay, the following parts, shown in fig. 411, are exposed : 

(1) A semilunar groove, such as might be formed by a 
thumb-nail, with a sharp prominent convex lower border — the 
hiatus sejnilunaris. 

(2) Into the anterior and upper extremity of the hiatus 
opens the infmidihulum — the canal of the frontal sinus 
(fig. 411, 3). 

(3) At its posterior end opens the maxillary sinus (Antrum 
of Highmore). The sinus may become a receptaculum for pus 
which escapes from the frontal sinus, in cases of catarrh of that 
chamber, owing to the hiatus semilunaris acting as a gutter or 
drain. 

(4) Above the hiatus is a rounded elevation, the bulla 
ethnwidalis. 

(5) On or above the bulla is another opening, that of the 
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■middle ethmoidal sinus. 
mucous lining examined. 



This should be opened up and its 



Fig. 411. — Odter wall oi? nasal cavity and 
NAso-PHAKYHx. {Aiiderson after Merhel.) 

1 2 



The Frontal Sinus (fig. 410).— Through the infundibulum 
catarrhal conditions may spread from the nasal cavity to the 
frontal sinus. The infundibulum is narrow and may become 
occluded by a swelhng of its lining membrane. It is short 
(about three-quarters of an inch), passes upwards and forwards, 
and in some cases could be catheterized from the anterior nares. 
The frontal sinuses, one on each side, lie under the glabella and 
supraciliary ridges 
and above the supra- 
orbital ridges. The 
septum which sepa- 
rates them is seldom 
in the middle line. 
They vary much in 
size ; they may be 
absent or verj^ exten- 
sive, but as a rule 
they are triangular 
in shape, about one 
inch in width, and 
three-quarters of an 
inch from before 
backwards at their 
lowest part. Into the 
infundibulum will be 
seen to open two 
other small sinuses, 
the anterior etjimoidal and lachrynio-ethmoidal, both being 
situated beneath the lachrymal bone and on each side of the 
infundibulum. The sharp lower border of the hiatus semi- 
lunaris is formed by the uncinate process of the lateral mass of 
the ethmoid. 

The Maxillary Sinus or Antrum of Highmore. — As a 
rule its opening lies at the posterior end of the hiatus semi- 
lunaris (fig. 411, i). The foramen is situated on the inner wall 
of the sinus, and nearer its anterior than its posterior extremity. 
The maxillary sinus, which is pyramidal in shape, has already 
been examined from the face (p. 140) ; now a part of the nasal 
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, Antral openings iu middle meatus. 2. Middle turbinate 
bone (cat). 3. Orifice of infundibulum. 4. Sphenoidal 
sinus. 5. Atrium. 6. Sphenoid bone. 7. Orifice of nasal 
duct beneath cut inferior turbinated bone. 8. Tubal pro- 
minence. 9. Vestibule. 10. Lateral recess or fossa of 
Eosenmliller. 12. Eidge corresponding to salpiugo-pharyu- 
geus. 14. Eustachian tube. 16. Ridge corresponding to 
levator palati . 
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wall should be removed and a further examination made. The 
orbital floor bounds the sinus above ; the facial and zygomatic 
surfaces of the superior maxillary bone form its anterior and 
posterior v^alls ; the lateral wall of the nose forms its base, while 
its apex projects within the malar. Its lower margin lies along 
the alveolus from the canine to the last molar. It is lined by 
a ciliated mucous membrane. The roots of the premolar and 
molar teeth frequently give rise to slight projections within it ; 
the superior maxillary nerve and its dental branches tunnel its 
waUs (fig. 346, p. 163). 

The Inferior Turbinate Process roofs over the tent-shaped 
inferior meatus (fig. 411). As its greatly thickened mucous 
membrane is removed, lateral nasal branches of the descending 
palatine vessels and nerves are seen (fig. 409 and 412). "When it 
is cut away the valvular opening of the nasal duct will be found 
in the inferior meatus. The opening of the duct is oblique, 
exactly resembling that of the ureter within the bladder. The 
ascending process of the inferior turbinate should be cut away 
and the nasal duct examined. It is three-quarters of an inch 
long, and gives rise to a projection within the anterior angle of 
the maxillary sinus. 

The Floor op the Nasal Cavity is formed of the palatine 
plate of the superior maxilla and horizontal plate of the palate 
bone (fig. 409). In its floor in front is the funnel-shaped naso- 
palatine canal between the maxillary and premaxillary parts 
of the palate. The floor is covered by a layer of mucous 
membrane and submucous tissue. In front, branches from 
the anterior superior dental nerve and superior coronary artery 
should be looked for. 

The Spheno-maxillary Fossa. — When the student dissected 
the zygomatic space, the spheno-maxillary fossa, seen in the 
floor of the space, was left unexamined. Before proceeding to' 
dissect out the contents of the fossa, he should note its bound- 
aries in a skull and the foramina vvhich open out from it (see 
figs. 358, p. 181, and fig. 413). The pterygoid process and great 
wing of the sphenoid bound it behind and above, the superior 
maxillary in front ; it communicates with the orbit through the 
spheno-maxillary fissure. The foramina opening into it are 
(fig. 413, p. 268) : 

(1) The Foramen Eotundum, through which the superior 
maxillary nerve escapes from the skull. 
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(2) The Vidian Canal in the root of the pterygoid process. 
The Vidian branch of the internal maxillary artery passes back- 
wards through it ; the Vidian nerve joins the spheno-palatine 
ganglion. 

(3) The Infra-oebital Canal, into which the superior 
maxillary nerve passes after traversing the fossa. 

(4) The PosTEEiOR Palatine Canal, through which the 
posterior palatine nerves and artery reach the palate. 

(5) The Spheno-palatine foramen in the upper part of 
the floor of the fossa ; through it, structures within the fossa 



Fig. 412. — Meckel's ganglion and its bkanghes. 
{From Hirschfeld and LeveilU.) 








]. Spheno-palatiue ganglion (Meckel). 2. Superior turbinate bone. 3. Vidian nerve. 4. Nasal 
branches. 5. Carotid artery in temporal bone. 6. T\liddle turbinate bone. 7. Greater 
yuperficial petrosal nerve joining the facial. 8. Naso-palatine nerve (cut). 9. Carotid branch 
of Vidian. 10. Inferior turbinate bone. 11. Pharyngeal nerve. 12. Inferiornasal branches. 
13. Pterygoideus e.'cternus. 14. Anterior or great palatine nerve. 15. Tensor palati. 
16. Middle or external palatine nerve. 17. Posterior palatine nerve. 19. Levator palati (cut). 
21. Pterygoideus internus. 

(the naso-palatine nerve and spheno-palatine artery) pass within 
the nasal cavities (see fig. 409) . 

(6) The Pteeygo-Palatine Canal, formed between the 
pterygoid process and palate bone. By it a small artery and 
nerve pass backwards to the roof of the pharynx (fig. 409). 

Postbeioe' Dental and Infea-oebital AETEEiES.--The 
internal maxillary artery should be followed within the fossa 
(see fig. 358, p. 181). Its posteeioe dental branch is seen 
to end in dental canals which open on the zygomatic surface 
of the superior maxilla. By a section, such as is shown in 
fig. 413, the spheno-maxillary fossa may be exposed and the 
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INFRA-OEBITAL branch of the internal maxillary artery followed 
upwards within the orbit to join the infra-orbital nerve in 
the infra-orbital canal. 

Spheno-palatine or Meckel's Gang-lion (see figs. 412 and 
413). — The student must again turn to the nasal aspect of the 
part and expose this ganglion on its inner side (fig. 412). The 
mucous membrane has already been removed from the internal 
pterygoid plate and from the ascending process of the palate 
bone, beneath which the posterior palatine nerves descend with- 



FlG. 413. — DiAGEAM TO SHOW (1) THE SPHENO-MAXILLAEY FOSSA AND THE NERVES 
CONTAINED IN IT ; (2) THE PETEOSAL NEEVES ; (3) THE INNEE WALL OF THE 
I'YMPANUM ; (4) THE INTEA-CEANIAL COUESE OF THE INTEENAL CAEOTID AETEEY. 
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in their canal. Higher up, at the posterior termination of the 
middle turbinate process, the naso-palatine and upper nasal 
nerves and spheno-palatine artery enter by the spheno-palatine 
foramen. This should be sought out and the thin vertical plate 
of the palate bone, which forms the inner wall of the spheno- 
maxillary fossa, removed (see fig. 409, p. 262). The sphenoid 
above is to be cut away until the superior maxillary nerve is 
exposed. The spheno-palatine ganglion, about the size of a 
grape-seed and flat, will be found below the superior maxillary 
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nerve, suspended from it by several short nerve cords. If its 
discovery is found difficult, the student may reach it by following 
up the descending palatine nerves, vi^hich are closely connected 
with the ganglion. The terminal branches of the internal 
maxillary artery and the fibro-fatty tissue surrounding the 
ganglion render a satisfactory dissection of it a delicate matter. 
Roots and Branches of the Spheno-palatine Gang-lion. — 
The following nerves connected with the ganglion should then 
be sought out (fig 413) : 

(a) The two Spheno-palatine Eoots which connect it 
with the superior maxillary nerve. Most of the fibres of the 
roots pass directly to the descending palatine nerves. 

(&) The Descending or Postbeioe Palatine Nerves, 
which have been already followed to their termination (p. '243). 

(c) Minute Orbital Branches ending in the periosteum 
on the floor of the orbit through the spheno-maxillary fissure. 

(d) The Naso-palatine and upper Nasal Nerves, pass- 
ing to the nasal mucous membrane through the spheno-palatine 
foramen (fig. 412). 

(e) The small Pharyngeal Branch, passing backwards in 
the pterygo-palatine canal to the roof of the pharynx and the 
tissues over the mouth of the Eustachian tube. 

(/■) The Vidian Nerve, reaching the ganglion through the 
Vidian foramen. Its origins from the facial nerve and carotid 
plexus of the sympathetic are described in the dissection of the 
petrous bone (see fig. 413). 

Branches from the Third Stag-e of the Internal Maxillary 
Artery : 

(a) The Posterior Superior Dental (see p. 164 and fig. 364). 

(b) The Infra-orbital (see p. 138 and fig. 364). 

(c) The Spheno-palatine (see p. 260 and fig. 409). 

(d) The Descending Palatine (see p. 243 and fig. 409). 

(e) The Pharyngeal, a small twig which accompanies the 
pterygo-palatine nerve from Meckel's ganglion (see p. 269 and 
fig. 409). 

(/) The Vidian Artery passes backwards in the Vidian canal 
and ends on the Eustachian tube (fig. 413). 

The veins which accompany these arteries terminate in a 
venous plexus continuous with the network of veins which 
surrounds the external pterygoid muscle, and communicate with 
the inferior ophthalmic vein. 
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DISSECTION XXI 
THE EAR AND PETRO-MASTOID REGION 

The student has now only a remnant of his part left, but 
it is a remnant of the very utmost practical importance. So 
many are the structures in this small part, and so liable are 
they to disease, that it provides many professional men with 
life-long work. The organ of hearing is situated within it ; 
through the Eustachian tube diseases reach the middle ear, 
and from the middle ear may invade the brain ; the facial 
nerve pursues a tortuous course through it ; the carotid artery 
pierces it to reach the cranial cavit}' ; it is liable to be involved 
in fractures of the skull, and has frequently to be explored by 
the surgeon. The student will see the necessity for a thorough 
examination of the part. 

A Section of the Tempoeal Bone. — While the right 
temporal bone is reserved for a dissection made step by step, 
the left side, by a mutual arrangement on the part of the two 
dissectors, should be divided in the following way : — The saw 
is entered on the upper edge of the squamous part of the tem- 
poral at a point vertically above both the internal and external 
auditory meatuses, and the section carried vertically downwards, 
dividing the bone into anterior and posterior parts. The two 
meatuses, the middle ear and internal ear, are thrown open by 
the section (see figs. 414 and 415). A similar section of a 
macerated temporal bone will greatly help the student to under- 
stand the sections he has now before him. 

Structures seen on Section.— To give the student a 
correct conception of the parts of the ear and their relationship 
to each other, he should note the following points on both 
surfaces of the section he has just made (see figs. 414 and 
415) : 

(1) The external auditory meatus. — It is about 1| inch 
long. 

(2) The memhrana tympani, or drum of the ear, which 
separates the external meatus from the tympanum. The 
handle of the malleus lies on the drum. Internal to the 
handle the chorda tympani passes forwards. 
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(3) The tympanum or middle ear, an extremely narrow 
cavity which contains the three ear-bones or ossicles. 

(4) The attic, that part of the tympanum which lies above 
the level of the drum. 

(5) The antrum of the mastoid, an air cavity which opens 
on the posterior wall of the attic. 

(6) The tympanic end of the Eustachian tube, which opens 
on the anterior wall of the tympanum (fig. 415). 



Fig. 414. — Teansveese veetioal section of the eight exteenal auditoey meatus, 
tympanum, vestibule, and inteenal auditoey meatus. loohing peom eefoee 
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(7) The tegmen tympani, a thin plate of bone which forms 
the roof of the tympanum and antrum. 

(8) The tympamic plate which forms the floor of the tym- 
panum and of the inner part of the external meatus. 

(9) The internal tympanic toall, a plate of bone which 
separates the tympanum from the vestibule, the osseous cavity 
of the internal ear. In the dried state it shows two fenestrse 
or foramina — the foramen rotundum and the foramen ovale 
(fig. 414). 

(10) The vestibule, which contains two membranous sacs, 
the saccule and utricle. These are part of the membranous 
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labyrinth. Behind the vestibule are the three semicircular 
canals ; in front of and below it is the cochlea. 

(11) The internal auditory meatus, about 8 mm. (^ in), in 
length. It shows a crest —the crista falciformis (fig. 415). 

(12) The aquceductus FaUopii, the canal for the facial 
nerve, is exposed. It is seen on both sides of the section. It 
commences in the fundus of the internal auditory meatus 
(fig. 415). 

(13) The carotid canal in the temporal bone. It transmits 
the internal carotid artery, and is seen on the anterior half of 
the section turning inwards at the antero-internal angle of the 
tympanum (fig. 415). 

(14) The jugular vein is seen issuing by the jugular fora- 
men in the posterior half of the section (fig. 414). 

The student should further observe the narrow space 
occupied by the middle and internal ear ; from the fundus of 
the external meatus to that of the inner is merely a distance 
of 6 to 8 mm. {^ to ^ in.). 

The External Auditory Meatus should now be examined, 
on both the divided and the undivided sides. The meatus is 
30 mm. {1^ inch) in depth ; it is directed inwards and slightly 
forwards. Its fundus is formed by the membrana tympani, 
which is set obliquely, so that its outer surface looks outwards, 
downwards, and forwards. By means of a speculum and 
rairror it can be examined during life, and it will be observed 
that a speculum must be flattened from above downwards if 
it would fit the meatus, which is wider than it is high. The 
floor is also raised in the middle, the elevation being due to the 
tympanic plate which forms the inner half of the meatal floor. 
The inner two-thirds of the roof (fig. 414) are composed of 
bone ; the roofing plate is formed by the squamous part of the 
temporal bone, and is seldom less than 3 mm. (|- inch) and rarely 
more than 8 mm. (^ inch) in thickness. Hence the surgeon 
knows that a trephine opening which is more than 8 mm. 
above the roof of the meatus is likely to expose the cranial 
cavity. 

In childhood the meatus is shorter and the tympanic mem- 
brane more easily examined. At birth the tympanic plate is 
represented merely by a ring of bone which supports the tym- 
panic membrane ; it is fully developed by the twentieth year. 
At birth, too, the bony meatal roof is slightly developed ; the 
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fibrous tissue with imbedded irregular hoops of cartilage, which 
forms the outer half of the floor of the adult meatus, forms 
nearly the whole floor in the quite young child. 

Lining Membrane of the Meatus. — The meatus is hned 
by skin, which in its outer half contains wax glands and hair 
roots. The skin is bound to the bony and fibro-cartilaginous 
walls by dense tissue, sometimes the seat of painful pustules. 
The nerves ending in it are (fig. 311, p. 107) : 

Fig. 415. — The anterior half or the section shown in fig. 414. 
Looking from behind forwards. 
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(1) Auricular (Arnold's) branch of the vagus ; it escapes 
between the external auditory process and mastoid, and enters 
the meatus from behind. 

(2) Meatal branch of the auriculo-temporal. 

(3) Branches from the great auricular. 

The Meatal Vessels are derived from (fig. 311, p. 107) : 
(1) The internal maxillary (meatal branch), (2) the superficial 
temporal (auricular branch), and (3) the posterior auricular 
(meatal branches) . 

Eelationships of the Meatus. — On the temporal part 
of the meatal roof rests the third temporo-sphenoidal con- 
volution ; behind and above this part of the meatus is the 
antrum of the mastoid, a cavity which will be examined later (see 
III. T 
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fig. 416). To reach this cavity, frequently the seat of chronic 
■ear disease, the surgeon opens a route along the postero- 
superior wall of the meatus. The temporo-iuaxillary articula- 
tion lies below and in front of the meatus and tympanum. The 
parotid gland is pressed against the outer half of the floor. 
Parotid abscesses have been known to burst through into the 
meatus. 

The Eustachian Tube connects the cavity of the middle ear 
or tympanum (see figs. 416 and 424) with the naso-pharynx. 
Through it the atmospheric pressure is maintained at an equal 
tension on both sides (tympanic and meatal) of the membrana 
tympani. Through it, too, inflammatory processes within the 
nose or pharynx may reach the tympanum. The mucous mem- 
brane which lines it is covered by ciliated epithelium. 

The Pharyngeal Mouth of the Tube is situated on a 
level with and behind the inferior turbinate process (fig. 410, 
p. 263). A special catheter, introduced by the nose, can be 
passed within the opening, and air can be forced through the 
tube into the tympanum. The posterior lip of the tube is 
prominent and vertical, and contains the inner basal part of 
the Eustachian cartilage. Posterior to the opening will be 
seen the lateral recess of the pharynx, passing outwards 
behind the inner third of the tube, which therefore may be 
compressed by a hypertrophy of the adenoid tissue contained 
in the wall of the recess (fig. 410). The anterior lip of the 
Eustachian opening is flat, and is bound to the posterior border 
of the internal pterygoid plate. 

The Tympanic Opening of the tube will be seen in the 
anterior wall of the tympanum (see anterior half of section and 
fig. 415). It opens above the level of the tympanic floor. 

Walls of the Eustachian Tube. — The tube passes 
inwards and forwards, and slightly downwards, from the tym- 
panum to the pharynx ; its length is 35 to 40 mm. (If inch) ; 
its outer third lies in a narrow bony canal ; in its inner two- 
thirds, where the tube shows a vertical cleft on section, it 
is bounded behind by a triangular plate of cartilage ; its 
anterior or outer wall is thin and fibrous. The student must 
refer to the base of a skull to understand the relationship 
of the Eustachian tube to the cranial bones. He will find a 
groove between the petrous bone and the posterior border of 
the great wing of the sphenoid ; externally the groove termi- 



EUSTACHIAN TUBE 



275 



nates in a canal at the spine of the sphenoid. To the groove 
is attached the upper border of the triangular Eustachian 
cartilage which forms the posterior or inner wall of the tube 
(fig. 397, p. 243) ; the base of the cartilage projects within the 
pharynx ; its apex ends at the opening of the bony Eustachian 
canal. The bony canal is seen to be subdivided by a horizontal 
shelf of bone, the cochlear if orm process, into a.n upper and lower 
compartment (fig. 416). The upper compartment contains, as 
will be seen presently, the tensor tympani muscle ; the lower 
compartment serves as the air passage. The tympanic plate 
forms the floor of the bony part of the Eustachian canal. 



Pig. 416. — Section of the eak passing eeoh behind fokwards and inwaeds, 
and exposing the antrum of the mastoid and eustachian tube. (poutzer.) 




1. Bastachian tube. 2. Tensor tympani muscle. 3. Promontory, with tympanic plexus of nerves, 
4. Stapes, in fenestra oyalis. 6. Facial nerve in aqueduct o£ Pallopius. 6. Mastoicl antrum. 
7. Large diploetic mastoid cells. 8. Pyramid, with stapedius muscle escaping from its apex. 

The student should now dissect out the Eustachian 
Cartilage and verify its attachments. Along the floor of the 
tube and slightly in front of it lies the levator palati muscle 
(fig. 392, p. 236). Along its anterior or outer fibrous wall, 
froxo the base of the internal pterygoid plate to the sphenoidal 
spine, rises the tensor palati (fig. 397, p. 243). The Eustachian 
tube passes to the pharynx above the upper border of the 
superior constrictor (fig. 392). The internal carotid artery will 
be seen to run obliquely inwards and forwards on its roof ; the 
Vidian nerve also crosses above it (fig. 413). Its vascular 
supply is derived from the ascending palatine, pharyngeal, and 
the pterygo-palatine vessels (fig. 409) ; its nerves from the 

T 2 



276 THE EAE AND PETEO-MASTOID EEGION 

pharyngeal branch of Meckel's ganglion and the tympanic 
branch of the glosso-pharyngeal. 

Cavity of the Tympanum (figs. 414, 415). — The student 
should now turn to the tympanum and examine it on both 
aspects of the divided temporal bone. The first point to strike 
him is its extreme narrowness ; from its outer wall formed by 
the membrana tympani to its inner bony wall is a distance of 
only 4 mm. (^ inch) ; its height gives it the appearance of a 
vertical cleft ; its floor, formed by the tympanic plate, and its 
thin roof, by the tegmen tympani, are 16 mm. (| inch) apart. It. 
will be observed that the cavity rises above the level of the 
membrana tympani, and this part of the cavity is distinguished 
as the attic. It contains the head of the malleus and the 
greater part of the incus. Opening into the attic of the 
tympanum behind, is the antrum of the mastoid, an air sinus 
situate in the mastoid part of the temporal bone, and frequently 
the seat of a chronic and dangerous inflammation. On the 
anterior wall of the tympanum opens the Eustachian tube. 

Intra-petrous Stage of the Facial Nerve. — The Facial (VII) 
nerve has already been seen to enter the internal auditory meatus 
and to make its exit by the stylo-mastoid foramen (pp. 123, 
134). Between its entrance and its exit is its intra-petrous 
stage, which lies within the aquseductus Fallopii, and has an 
intimate relationship to the tympanum. This stage should 
now be investigated (see fig. 413). Its zigzag course may 
be divided here into three stages : (1) an outward, (2) a back- 
ward, and (3) a doivnivard stage. The dissection of the facial 
nerve should be commenced by following, backwards the great 
superficial petrosal nerve, which has already been seen to escape 
on the anterior surface of the petrous bone by the hiatus Fallojni 
beneath the dura mater. This nerve should be looked for on the 
undivided temporal bone, and the thin roof of its canal removed 
until the facial nerve is exposed within the aquseductus Fallopii. 
At this point the facial nerve bends backwards, and in its bend is 
situated the geniculate ganCtLIOn, from which the great and 
small superficial petrosal nerves issue. By the careful use of a 
chisel and bone forceps the thin roof of the tympanum (tegmen 
tympani) may be removed. The facial nerve will be seen to 
pass backwards (stage 2) in its canal along the inner wall of 
the tympanum, just under the roof (figs. 414, 415) ; then, bending- 
downwards (stage 3) in the posterior wall, it escapes at the 



INTEA-PETEOUS STAGE OP THE FACIAL NEEVE 277 



Fig. 417.— Outer wall of the tympanum. 
(From Heath's ' Anatomy.') 



stylo-mastoid foramen (fig. 413). The wall of the aquseductus 
Fallopii is thin and may be eroded by tympanic disease. One 
relationship should not escape notice. As it passes down in the 
posterior tympanic wall the nerve lies just within the mouth of 
the antrum ; in any scraping or cutting operation on the inner 
wall of the antrum or attic, the nerve is liable to injury. 

Branches from the Intra-petrous part of the Facial 
Nerve. — (a) The Gbeat Superficial Pbteosal Nbevb 
(fig. 413) arises from the geniculate ganglion, and makes its 
exit by the hiatus Eallopii. In its course to Meckel's ganglion 
it passes forwards (1) beneath the dura mater ; (2) through 
the foramen lacerum 
medium, above the Eu^ 
stachian tube and be- 
neath the internal carotid 
artery ; (3) through the 
Vidian canal. As it enters 
this canal the great deep 
petrosal from the carotid 
plexus joins it ; after this 
union the nerve is named 
the Vidian (fig. 413). 

(6) The Small Supee- 
piciAL Petrosal Nerve 
lies parallel but internal 
to the Great. It leaves 
the skull at the petro- 
sphenoid suture and joins i- 
the otic ganglion. Only 
a part of its fibres comes 
from the geniculate ganglion ; 
tympanic plexus. 

(c) A minute branch to the stapedius muscle is supphed 
from the third (downward) stage of the nerve. 

{d) The Chorda Tympani should be looked for by com- 
pletely removing the tympanic roof of the undivided temporal 
bone. It arises from the facial above the stylo-mastoid 
foramen, and at once passes upwards and forwards through 
the tympanum to join the lingual nerve (fig. 417). It is 
distributed thus to the tongue (taste fibres) and submaxil- 
lary gland (secretory, &c.). It has already been seen as it 
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Ligaments of malleus. 3. Head of 
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the others are derived from the 
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grooves the inner aspect of the spine of the sphenoid before 
joining the Ungual (fig. 358, p. 181). As it crosses the tym- 
panum and handle of the malleus, the chorda is bound to the 
upper segment of the membrana tympani by a reflection of 
the mucous membrane lining the cavity. The nerve might be 
easily divided from the meatus as it crosses the tympanic 
membrane. The chorda enters the tympanum by piercing the 
posterior wall {iter cTiordce posterius), and leaves the cavity at 
the outer side of the Eustachian opening by the iter chorda 
anterkis. 

Intra-petrous Stag^e of the Internal Carotid Artery (see 
figs. 413, 4-16). — On the undivided temporal bone the apex of 
the petrous portion is to be removed by a bone forceps until 
the carotid canal is freely exposed. In passing through the 
petrous bone the internal carotid takes two distinct turns : 
(1) upwards until it reaches the anterior and inner angle of 
the tympanum (fig. 416) ; (2) then inwards and slightly 
forwards until it lies within the cavernous sinus (fig. 413). 
The partition between the carotid canal and tympanum 
may be occasionally very thin or even absent. In its second 
intra-petrous stage, the artery passes obliquely inwards 
above the Eustachian tube. A plexus of minute veins, com- 
municating with the cavernous sinus, surrounds the internal 
carotid. 

Carotid Plexus and Great Deep Petrosal Nerve. — The 
carotid plexus is a direct continuation of the sympathetic cord 
from the superior cervical ganglion. The plexus lies on the 
outer surface of the carotid artery. The small deep petrosal nerve 
from the tympanic plexus joins the carotid plexus (fig. 413) ; 
the great deep petrosal nerve leaves it to unite with the great 
. superficial petrosal nerve in the Vidian canal and form the 
A^idian nerve. Through the deep petrosal nerve, Meckel's 
ganglion is connected with the tympanic plexus. 

The Tensoe Tympani should now be exposed (fig. 416). 
Its thread-like tendon will be seen crossing the tynapanum 
from over the tympanic opening of the Eustachian tube to the 
upper part of the handle of the malleus (fig. 415). By remov- 
ing that part of the tegmen tympani which roofs over the 
Eustachian tube, the muscle may be exposed. It rises from 
the Eustachian cartilage and lies in the upper compartment of 
the bony Eustachian canal. Its nerve comes from the otic 
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Fig. 418. — The ossicula 
AUDiTus. ( Wilson.) 

A 



ganglion. The muscle regulates the tension of the membrana- 
t5'mpam through its attachment to the handle of the malleus. 

Ossicles of the Middle Ear.— The Malleus consists of a 
rounded head lodged in the attic of the tympanum (see fig. 
418 B, 419 m) ; a neck ; a handle imbedded in the membrana 
tympani ; and' hvo processes, a short external jutting from 
the neck into the upper border of the membrane ; an anterior, 
long and slender, from the upper part of the handle. The 
handle ends near the centre (the umbo) of the membrane. A 
ligament suspends the head of the malleus from the roof of the 
attic ; another binds the short process to the outer wall of the attic 
above the superior attachments of the drum (fig. 419). A thin 
fibrous band joins the anterior process 
to the anterior inferior wall of the 
tympanum. In the foetus it is con- 
tinuous with Meckel's cartilage 
through the Glaserian fissure. 

The vibration set up in the mem- 
brana tympani by sound waves also 
necessarily affects the handle of the 
malleus. As the handle moves in- 
wards, the head rotates outwards and 
carries with it the body of the incus. 

The Incus (fig. 418 a, 419 i) con- 
sists of a body, which embraces the 
head of the malleus, a short ho?-izontal 
process projecting backwards to the 
mouth of the antrum, and a vertical 
process projecting downwards, internal 
to and almost parallel with the handle of the malleus. The 
body and short process are situated in the attic ; a ligament 
suspends the body from the roof of the attic (fig. 419) ; 
another binds the short process to the opening of the mastoidal 
antrum. The articulation between the incus and malleus is- 
such that an inward movement of the handle of the malleus, 
is accompanied by a corresponding movement of the vertical 
process of the incus ; on the other hand, the outward rotation 
of the handle of the malleus need not be accompanied by the 
vertical process of the incus. A capsular ligament, lined by a 
synovial membrane, unites the incus and malleus. 

The Stapes (fig. 418 d, b, 419 st.) is attached to the 
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lower end of the vertical process of the inciTS, and hence 
moves with it. The oval foot-plate of the stapes fits within 
the foramen ovale on the inner tympanic wall, and its cir- 
cumference is bound to the edge of the foramen by mem- 
branous tissue — the annular membrane. The handle of the 
malleus and vertical process of the incus convey the vibrations 
of the drum to the foot-plate of the stapes, which moves within 
the foramen ovale. The foot-plate of the stapes transmits the 



Fig. 419. — Peofile view of left tympanic cavity, membrane and ossicles. 



{E. A. Schafer 




e.aujn. 



m. Head of the malleus, sp. Spur-like projection of lower border of articular surface, pr.br. Pro- 
cessus brevis. pr.gr. Processus gracilis, s.l.m. Suspensory ligament of malleus. l.e.m. Ex- 
ternal ligament. t.t. Tensor tympani (cut), i. Incus (long process), st. Stapes in fenestra 
ovalis. e.au.m. External meatus. p.E. Rivinian recess. m.t. Membrana tympani. u. Umbo. 
d. Declivity at inner end of external meatus, i.au.m. Internal meatus, a and b. Its upper 
and lower divisions, n.p. Canal for nerve to ampulla of posterior semicircular canal. 
S.S.C. Ampulla of superior semicircular canal, p. AmpuUary opening of posterior canal, 
c. Common aperture of superior and posterior cauals. e.s.c. AmpuUary — and e'.s.c. non- 
ampullary end of external canal, s.t.c. Scala tympani of cochlea, f.r. Fenestra rotunda. 
a.F. Aquasductus Fallopii. 



"vibrations to the fluid (perilymph) in the vestibule — the cavity 
lying internal to the tympanum (fig. 424, p. 288). In the 
vestibule, surrounded by the perilymph, are the saccule and 
utricle containing sensory end-organs of the internal ear. 

The stapes should be examined in both the divided and un- 
divided temporal bones. The posterior limb of the stirrup is 
the longer ; they unite externally in a neck and head. The os 
■orbiculare, a slight bony nodule, lies between the stapes and 
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incus, and becomes ossified, during foetal life, to the vertical 
process of the incus. 

Stapedius Muscle and Pyramid (fig. 416, 8). — The 
pyramid, a slight bony process on the posterior wall of the 
tympanum, projects behind the stapes (420, 8). It is hollow; 
from its apex emerges the tendon of the tiny stapedius muscle. 
By the insertion of its tendon to the neck of the stapes, the 
stapedius muscle can retract the outer end and regulate the 
mobility of that bone. The muscle can be exposed when the 
vertical part of the aquseductus Fallopii is exposed from behind. 
The stapediiTS is supplied from the facial nerve. 

The Membrana Tympani, or drum of the ear, separates the 
external meatus from the tympanum. Sound waves set up 
vibrations in it, which are conveyed through the ossicles to the 
perilymph and endolymph within the inner ear. 

The membrane should be studied both in section and from 
its inner side. It is displayed in the vertical sections (figs. 
414, 415), and in order to study its inner aspect the tympanum 
should be divided from above downwards, so that the mastoid 
and squamosal part of the temporal, with the membrana m situ, 
are separated from the petrous part of the bone (see fig. 417). 

Appearance during Life. — When the healthy membrana 
tympani is viewed through the external meatus during life, the 
following points can be noted (fig. 420) : 

(1) The silhouette of the handle of the malleus, passing 
downwards and backwards. 

(2) Behind it the shadow of the descending process of the 
incus. 

(3) A cone of light with its apex at the tip of the handle 
(at the umbo) and its base downwards and forwards. 

(4) The pars flaccida (Shrapnell's membrane) at the upper 
margin and the projection of the short process of the handle. 

(5) The glistening pearly surface of the membrane. 
Structure. — The membrane is set obliquely ; its outer 

surface looks outwards, downwards, and forwards ; its obliquity 
is even greater at birth and in the young, in whom the mem- 
brane and the meatal floor meet at a very acute angle. The 
membrane is concave externally, the umbo forming the deepest 
point of the concavity. Its circumference is set in a groove, 
which, however, is incomplete above, and here occurs the thin 
flaccid part of the drum. On microscopic section the drum is 
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seen to be made up of a thin basis of fine fibres covered ex- 
ternally by stratified epithelium continuous with the skin lining 
the meatus ; the ciliated columnar epithelial lining of the 
tympanum forms its inner covering. The handle of the malleus 
and the chorda tympani are covered by and bound to the 
drum by the mucous membrane (fig. 417). 

The drum receives its hlood supply from the tympanic 
and meatal branches of the internal maxillary and posterior 
auricular. Its nerves are derived from the auricular branch 
of the vagus, the auricular branches of the auriculo-temporal 



Fig. 420.— External view of the left mbmeeana tympani, enlabged. 
(From Morris's ' Anatomy.') 
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and tympanic branches of the glosso-pharyngeal (see fig. 311, 
p. 107). 

The Antrum and Air Cells of the Mastoid.— In the vertical 
transverse section (fig. 414, p. 271) the antrum was seen to 
open in the posterior wall of the attic of the tympanum. The 
vertical antero-posterior section just made shows its extent and 
relationships (figs. 416, 417, 421). It is lined with a mucous 
membrane continuous with that of the tympanum. It varies in 
size, but, as a rule, is big enough to contain a small bean. The 
thin, almost paper-like tegmen tympani forms its roof and 
separates it from the third temporo-sphenoidal convolution ; a 
thin plate of bone, seldom more, and often less than a quarter of 
an inch, separates it posteriorly from the lateral sinus. In its 
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Fig. 421. 



-The innee wall of the tympanum. 
{After Poirier. 



inner wall, near the opening in the attic, are the facial nerve 
and external semicircular canal (fig. 414). Some of the deeper 
mastoidal cells open into it, especially on its outer wall. 

Age Changes. — At birth the mastoidal antrum is quite 
superficial, being situated above and behind the external 
auditory meatus and covered by a thin plate of bone. The 
mastoid process is developed after birth, the cells gradually 
forming as the pro- 
cess grows. In the 
adult the antrum is 
buried beneath the 
mastoidal cells and 
lies at a depth of 
^ to I inch from the 
surface. The post- 
meatal spine and 
triangle indicate its 
position superficially 
(fig. 311, p. 107). 
The student should 
observe that the 
lateral sinus descends 
on the deep aspect 
of the mastoid pro- 
cess about J inch 
behind the external 
auditory meatus. 

The Inner Wall 
of the Tympanum 
forms the outer wall 
of the vestibule (fig. 
414), the cavity in 
which the organ of 
the internal ear ' is 
situated. On it are to be seen (fig. 421) : 

(a) The foramen ovale or fenestra ovahs (6), a 
between the vestibular and tympanic cavities. It contains the 
foot-plate of the stapes and its binding membrane— the annular 
membrane. 

{h) The foramen roi^Mnc^ffw or fenestra rotunda (19), partly 
hid behind and below the promontory, is also a window 




Eidge correspondiug to aqusdiictus Fallopii. 2. Mastoid 
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16. Groove for Jacobson's nerve. 16. Jugular fossa. 17. 
Aperture of entry of Jacobson's nerve i]i floor. 18. Groove 
for twig to fenestra rotunda. 19. Fenestra rotunda. 
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in the vestibular wall. It is closed by a membrane (mem- 
brana secundaria), which forms the fundus of the scala tym- 
pani. 

(c) The promontory (11), an eminence due to the first spiral 
turn of the cochlea. 

(d) The tympanic plexus of nerves (16), which supplies the 
mucous membrane of the cavity, the antrum and Eustachian 
tube. The plexus is imbedded in the membrane covering the 
inner wall. By scratching the membrane over the promon- 
tory with the point of a knife, the tympanic (Jacobson's) branch 
of the glosso-pharyngeal will be found ascending and entering 
into the formation of the plexus (fig. 413, p. 268). The nerve 
springs from the jugular ganglion of the glosso-pharyngeal and 
immediately enters the floor of the tympanum by a minute 
opening in the crest between the carotid canal and jugular 
foramen. The plexus communicates in front with the carotid 
plexus of the sympathetic (small deep petrosal) (fig. 413), and 
with the petrosal branches of the facial. Some of the fibres 
of the small deep petrosal pass through the carotid plexus to join 
the great deep petrosal, and thus reach the spheno-palatine 
ganglion. Some fibres join the small superficial petrosal nerve 
and thus reach the otic ganglion. 

(e) The tympanic branch of the ascending pharyngeal 
artery accompanies the nerve of Jacobson on the inner wall, 
and ends in its mucous membrane. The corresponding vein 
lies with the artery. 

(/) The facial nerve in the aqueduct of Fallopius is seen to 
skirt the upper and posterior boundaries of this wall (fig. 421, i). 

Blood Supply op the Tympanum. — Other small vessels 
besides the tympanic artery assist in the vascular supply of the 
tympanum. The stylo-mastoid artery, a branch of the posterior 
auricular, communicates in the aquasductus Fallopii, along the 
facial nerve, with a branch of the internal auditory, and from 
them small vessels pass within the tympanujn. The petrosal 
branch of the middle meningeal perforates at the hiatus Fallopii 
to join the communication along the facial nerve. Veins pass 
through the roof to join the p)etro-squamosal sinus (fig. 414), 
situated in the petro-squamosal suture, and through it the 
tympanic venous blood reaches the lateral sinus and meningeal 
veins. 

The Internal Auditory Meatus (see figs. 414, 415) is about 
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8 mm. deep, its fundus being formed by a cribriform plate 
{lani/ina cribrosa), which separates the meatus from the cavi- 
ties of the vestibule and cochlea. It contains the following 
structures : 

(a) The Auditory (VIII.) Nerve and cells of the vestibular 
ganglion. 

(&) The Facial (VII.) Nerve. 

(c) The Pars Intermedia, which joins the Facial. 

(d) The internal auditory artery, a branch of the basilar. 

(e) A sheath of arachnoid. 

if) A sheath of dura mater which is firmly adherent to the 
meatal wall. 

When its contents are dissected out and removed, the 
cribriform plate is seen to be divided into an upper and lower 
area by the falciform crest (fig. 415) . In the upper area open the 
aquseductus Fallopii for the Seventh ; two foramina, one for the 
nerve to the utricle, and the other for the superior and external 
semicircular canals. In the lower division are seen numerous 
foramina for the cochlear fibres arranged in a spiral, a foramen 
for the nerve to the saccule, and another for the nerve to the 
posterior semicircular canal. 

InterPxal Ear. — Before proceeding with the dissection of 
this part the student must first consult sections made in the 
dried bone, and then identify in his dissection the parts seen in 
the dried specimen. He must further aid himself by the use 
of the more elaborate diagrams of the membranous labyrinth 
given in systematic treatises of Anatomy or Physiology. 

I. The Vestibule (fig. 414) is a cavity situated between 
the tympanum and internal auditory meatus. The cribriform 
plate assists to form its inner wall, and admits the- nerves for 
the saccule and utricle which are contained in the vestibule 
(fig. 428). Its outer wall, which is also the inner wall of the 
tympanum, is perforated by the fenestra ovalis and fenestra 
rotunda. The vestibule, in reality a great lymph space in the 
petrous bone, contains perilymph during life, besides the 
saccule and utricle. Through the concussion caused by the 
movable stapedial shutter, set in its outer wall, the vibrations 
of the drum are conveyed to the perilymph, and by the peri- 
lymph to the saccule and utricle which are surrounded by it 
(fig. 424). 

II. The Bony Sbmicieculab Canals open into the vestibule 



286 



THE BAE AND PETRO-MASTOID EBGION 



behind (fig. 422) . There are three of them : the superior and 
posterior give rise to elevations on the upper and posterior 
surface of the petrous bone ; the external hes deeply, its con- 
vexity reaching the inner wall of the mastoidal antrum (fig. 414) . 
The three canals are so arranged as to form in miniature a 
three-sided chair ; the external is horizontal, and forms the 
seat ; v^ere a midget to take possession of it, its face would be 
directed equally outwards and backwards, its right arm would 
rest on the superior canal, its left on the posterior, while the 
conjoined limbs of the posterior and superior form a resting- 
place for its back. It will be noticed further that the superior 
canals of the two sides lie in a vertical coronal plane, the 



Fig. 422. — Inteeiok of the osseous labybinth of the left side. 
{Hensman, after Soemmerring, Enlarged.) 
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posterior in an antero-posterior sagittal plane ; the horizontal 
lie in the equatorial plane of the head. 

In the recent state a canal shows in section (a) a dense 
wall of bone ; (6) a thin lining membrane ; (c) a perilymph 
compartment continuous with the vestibular perilymph, and 
therefore influenced by the movements of the stapes ; (d) a 
membranous canal which contains eudolymph, and opens into 
the utricle (fig. 423). 

As already mentioned, the adjacent limbs of the superior 
and posterior semicircular canals join, and have a common open- 
ing to the vestibule. At the vestibular extremity of one limb 
of each canal there is a dilatation — the ampulla (fig. 422). It 
contains a corresponding dilatation of the membranous canal, 
in which are situated the sensory hair cells (fig. 423). 
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III. The Cochlea in the dried specimen is a funnel-shaped 
tube of dense bone which has been coiled on itself for two turns 
and a half (fig. 4'2'2) . The wide end of the first turn is continuous 
with the vestibule. On its inner wall a slight bony shelf projects 
— the lamina spiralis. The cochlear foramina, seen on the 
cribriform plate, open on the lamina and allow the cochlear 
nerves to enter from the internal meatus. The fenestra 
rotunda, closed by its membrane, is situate at the basal or 
vestibular end of the cochlea, and in dried specimens looks as 
if it really were an opening in the outer vestibular wall 
(fig. 414). 

Aqu^edtjctus CocHLEiE. — The student is probably familiar 
already with the triangular opening of the aqueduct on the 
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423. — Enlabged diageammatic view oe membkanous labyrinth. 
{From Morris's ' Anatomy.') 
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anterior border of the jugular fossa, below and internal to the 
internal auditory meatus. Within it lies a vein which, begin- 
ning in the vestibular end of the cochlea (fig. 422), ends in the 
jugular. Into it and along its sheath the perilymph escapes. 

The Membeanous Labyrinth cannot be satisfactorily 
examined ; all the student may do is to partially verify the full 
descriptions given in systematic treatises. Fig. 423 may assist 

him. 

Within the vestibule, surrounded by perilymph, are the 
minute saccule and tdricle. They are connected by a Y-shaped 
narrow tube— the ductus endolymphaticus, the stalk of which 
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ends blindly in the hiatus vestibuli on the posterior aspect of 
the petrous bone (fig. 424). Through it the endolymph may 
escape and join the subdural lymphatics. Both the saccule 
and utricle contain sensory cells, connected with fibres from the 
Vlllth nerve^ which perforate the lamina cribrosa (fig. 424). 

The Theee Mbmbbanous Semicieculae Canals open from 
behind and above into the utricle, the endolymph of the canals 
being in continuity with that of the utricle ; one limb of each 
canal is dilated into an ampulla near its termination in the 

Fig. 424. — Scheme of auditory APPABiTus. (After Poirier.) 

5 4 3 2 1 




IS 14 15 16 



1. Malleus. 2. Incus (line passes throagh attic V 3. Perilympli in vestibule. 4. Utricle. S.Su- 
perior semicircular canal. 6. Saccule. i. Auditory nerve. 8. Saccus endolymphaticus. 
9. Membrana coclilese (canalis cochleaa). 10. Cochlea. 11. Aquieductus cochleje. 12. Eustachian 
tube. 13. Scala tympani. 14. Fenestra rotunda. 15. Stapes. 16. Membrana tympani. 
17. External auditory meatus. 



utricle, and contains sensory epithelium in which branches of 
the Vlllth nerve terminate. 

The Scala Media of the Cochlea. — A transverse section 
of the cochlear canal shows that, in the recent state, it is divided 
into three compartments by two membranous septa. These 
septa are attached together to the spiral lamina on the inner wall 
of the cochlear canal, but at their attachment to the outer or 
tympanic wall are separated so as to enclose between them the 
scala media. The scala media ends blindly at the apex of the 
cochlea and contains endolymph. The cochlear branches of 
the Vlllth nerve end in sensory epithelium in the floor of the 
scala medja. A narrow canal, the canalis reuniens, joins it to 
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the saccule (fig. 423). Thus it will be seen that the mem- 
branous labyrinth, consisting of scala media, canalis reuniens, 
saccule, utricle, ductus endolymphaticus and semicircular canals, 
is merely a subdivided and complicated sac which contains the 
endolymph and auditory cells (fig. 423) . 

Scala Vestibtjli and Scala Tympani. — The two other 
compartments of the cochlea contain perilymph and communi- 
cate at the apex of the cochlea (fig. 422). The upper compart- 
ment, the scala vestibuU, commences by an opening into the 
anterior part of the vestibule, winds to the apex of the 
cochlea to become continuous with the lower compartment, 
the scala tympani, which terminates blindly at the membrane 
closing the fenestra rotunda on the inner wall of the 
tympanum. 

The essential points which must be understood and 
verified as far as possible by the student are (see fig. 424) : 

(1) The conduction of the drum vibrations to the perilymph 
by the ossicles in the tympanum. 

(2) The transference of these vibrations from the perilympli 
to the endolymph within the membranous labyrinth. 

(3) The transference of the nerve impulses set up by these 
stimuli in the auditory epithelium to the brain by the auditory 
or Vlllth nerve. 



DISSECTION XXII 
THE SPINAL CORDi 

Dissection to Expose the Cord. — Before commencing the 
actual dissection to expose the cord, the student should make 
himself acquainted with the general arrangement of the 
structures which surround it and require to be cut in exposing 
the cord. Without a general conception he will have difficulty 
in recognising the structures as they are encountered. For this 
purpose he ought to consult such a section of the spinal -cord 

' Although the structures encountered in the extraction of the spinal cord are 
described here under the anatomy of the spinal cord, it is intended that they 
should be examined after the dissection of the muscles of the back and removal 
of the brain. AVhen the student comes afterwards to examine the central nervous 
system, he is expected to re-read this dissection (see page 113). - 

m. u 
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in situ as is shown diagrammatically in fig. 425, and note 
the following outstanding points : 

(1) The spinal cord and its sheath or capsule, the pia mater. 
On the pia mater the arteries of the cord ramify and give off 
perforating branches. 

(2) The Subarachnoid Space. — It contains cerebro-spinal 
fluid, and is continuous with the subarachnoid spaces round 
the brain and medulla (fig. 432, p. 303). 

(3) The thin translucent arachnoid bounding the subarach- 
noid space. 

(4) The dura mater surrounding, and in contact with, the 
arachnoid. The arachnoid is easily separable from the dura 
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-Section ackoss the oekvical part of the spinal coed and its 
MEMBRANES. { Semi-dtogrammatic.) 
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mater ; the space between them is the subdural— a potential 
space. 

(5) The anterior and posterior nerve roo^s passing from each 
side of the spinal cord through the subarachnoid space, per- 
forating separately the arachnoid and dura mater, and carrying 
on them prolongations of these membranes as sheaths. 

(6) The posterior root ganglia in the intervertebral foramina 
and outside the dura mater. Beyond the ganglia the roots 
unite to form a spinal nerve, which divides into anterior and 
posterior divisions (fig. 266, p. 2). 

(7) The ligamentum denticulatum and septum posticum. 



EOOP OF THE SPINAL CANAL 291 

crossing the subarachnoid space from the pia mater to the 
arachnoid and dura. 

(8) The spinal canal, formed by the bodies of the vertebras 
in front ; the laminse and spines behind ; the pedicles at the side. 
The pedicles stretch from the bodies to the articular processes. 
To expose the walls of the spinal canal and the intervertebral 
foramina with the root gangha in them, the spines, laminse, 
and articular processes require to be removed. 

(9) Between the dura mater and the spinal canal is a layer 
of loose connective tissue containing the intraspinal plexus of 
veins (fig. 429) . These are connected by communicating veins 
with the dorsal spinal plexus on the outer aspect of the 
lamince and spines (fig. 425). 

(10) The muscles to be removed in the cervical region to 
expose the dorsal aspect of the spinal canal have been already 
examined (see fig. 266, p. 2). They are numerous. In the 
lumbar region, although the spinal canal lies at a greater depth 
from the surface, the actual layers to be removed are only three 
in number, viz. :— (a) the posterior layer of the lumbar fascia 
and origin of the latissimus dorsi ; (6) the erector spinas ; 
(c) the multifidus spinse (fig. 274, p. 25). 

Roof of the Spinal Canal.— The roof of the spinal canal is 
formed by (1) the vertebral laminse ; (2) the interlaminar liga- 
ments (ligamenta subflava). From the union of the laminse 
spring the spinous processes. These are bound together by 
the supraspinous and interspinous ligaments (fig. 425). The 
roof is removed by the following steps : 

(1) With a bone forceps the spines are nipped off from the 
laminse. The fibrous supraspinous ligaments joining their tips 
are examined ; the interspinous are membranous and contain 
some elastic fibres. In the neck the supra- and interspinous 
ligaments form the ligamentum nuchse. 

(2) The laminse are then removed. Notice how those of the 
dorsal vertebrse overlap each other ; there is only an interlaminar 
space in that region when the body is bent. In the lumbar 
and lower dorsal region the interlaminar spaces are wide, and 
it is easily possible to pass a needle through them and aspirate 
the cerebro-spinal fluid in the subarachnoid space. In the 
lumbar region the interspinous and interlaminar spaces corre- 
spond. The interlaminar spaces are narrow in the neck when 
the head is erect. Observe the veins of the dorsal spinal 
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plexus on the periosteum of the spines and lamina (fig. 429). 
The laminae are removed by inserting a blade of the forceps 
beneath them at their junction with the transverse processes. 
The articular processes are thus left in situ. 

(3) A number of the intervertebral foramina must be ex- 
posed, examples being chosen in the lumbar, dorsal, and cervical 
regions. 

LiGAMENTA SuBFLAVA. — When the laminae are raised, the 
ligamenta subfiava are exposed on their under surfaces. They 
join the upper border of the lower lamina with the under 
surface of the one above, and stretch on each side from the 
capsular ligament of the articular processes to the root of the 
spine. They are extremely strong and composed of yellow 
elastic tissue. When the body is bent and the interlaminar 
spaces increased, they are put on the stretch. By their 
elasticity they assist in pulling the body erect again. There is 
a narrow space under the spine which separates the ligaments 
of the two sides (fig. 425). Through the space communicating 
veins pass between the intraspinal and extraspinal venous 
plexuses. 

Articular Processes. — The intervertebral foramina are 
exposed from behind by removing the articular processes and 
the capsular ligaments which surround them (see fig. 42.5). 
The capsular ligaments are only tense when the spine is flexed ; 
they are relaxed when the spine is fully extended. The arti- 
cular processes are most easily removed in the lumbar region. 
There the upper concave process receives the convex articular 
surface of the process above it. They are so shaped as to 
prevent rotation of one lumbar vertebra on another. In the 
cervical and dorsal regions the processes are flat and almost 
continuous with the laminae (fig. 425). They are so set as to 
allow a rotatory movement. 

The PosTEEioR EooT Ganglia are situated on the pos- 
terior roots in the intervertebral foramina (fig. 425) . The two 
roots of each spinal nerve fuse at the outer extremity of each 
ganghon. A fibrous sheath, continuous with the dura mater, 
covers it ; the lymph space which Hes within the capsule is in 
communication with the subarachnoid cavity. Loose and 
fatty fibrous tissue fills the foramen. Spinal arteries and veins 
enter and emerge by the intervertebral foramina. The ganglia 
of the first cervical nerve (which may be absent) and of the 
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Fig. 426. — View of the jiembkanes of the 
SPINAL COED. (Ellis.) 



Dura mater 



second lie above and belovs^ the posterior arch of the atlas 
(fig. 384, p. 225). The sacral ganglia lie in the sacral canal. 

Dura Mater (fig. 425).— The dura mater, the most external 
of the three spinal membranes, is now exposed. Much loose 
tissue, containing fat, and the thin-walled dilated veins of the 
intra-spinal plexus cover its outer surface. Bach pair of nerve 
roots pierce it and pass to the intervertebral foramina (fig. 425). 
It forms a tub^lar, tough, fibrous sheath for the spinal cord and 
its inner membranes (fig. 426). Traced down into the sacral 
region of the canal, it 
tapers rapidly to a fibrous 
point on the third or 
fourth sacral vertebra (fig. 
427). There it is lost on 
the fibrous tissue on the 
posterior aspect of the 
sacrum. The last sacral 
and coccygeal nerves 
pierce it at its termination 
(fig.427). Traced upwards 
to the cervical region it 
becomes wider, and above 
the level of the atlas it is 
adherent to' the ligaments 
which unite the atlas and 

occipital bone (fig. 386, Llneasplendens 

p. 228) . In the neck its 
posterior part, which re- 
ceives a large accession 
of fibres from .the pos- 
terior margin of the 

foramen magnum, is much thicker and stronger than the 
anterior part (fig. 386, p. 228). It becomes continuous within 
the cranial cavity with the inner or supporting layer of the 
dura mater on the basilar aspect of the skull. The periosteal 
layer of the cranial dura mater is continuous with the liga- 
ments and periosteum on the anterior part of the spinal canal. 
It will thus be seen that the dura mater is adherent above 
at the foramen magnum and hangs as a free tube within the 
spinal canal. Each pair of nerves, as they pass out, fix it to 
the tissue filling the intervertebral foramina. 
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Arachnoid. — When the dura mater is laid open by button- 
holing and then running the point of a knife or scissors along 
it, the thin translucent arachnoid will be seen applied to, but 
easily separable from its deep surface (fig. 425). It is a fine 
film-like membranous tube fitting the dura mater as a test 
tube of a smaller size fits within another, and is so delicate that 
it cannot be Jiandled with a forceps without tearing. It bounds 
the subarachnoid space which separates it widely from the. cord 
and medulla oblongata ; but within the cranium, above the level- 
of the medulla, it becomes adherent to the surface of the 
cerebellum and cerebrum. Below, it ends blindly with the dura 
mater in the upper part of the sacral canal. Each pair of spinal 
nerves carry with them a prolongation of the arachnoid ; these 
prolongations reach to the spinal ganglia. 

Contents of the Subarachnoid Space (see figs. 425, 426). 

(1) Spinal cord covered by pia raater. 

(2) The nerve roots. 

(3) Cerebro-spinal or subarachnoid fluid. 

(4) Septum posticum. 

(5) Ligamentum denticulatum. 

(6) Spinal arteries and veins. The contents are seen when 
the arachnoid is opened. 

The subarachnoid space is bounded by the arachnoid 
rnembrane and contains cerebro-spinal fluid. Above, the space 
is continuous with the cisterna magna behind the medulla and 
the cisterna pontis below the pons (fig. 432, p. 303). The 
spinal cord terminates near the "lower border of the first lumbar 
vertebra. Below that level, the subarachnoid space contains 
the drawn-out roots of the lumbar and sacral nerves and filum 
terminale which form the cauda equina (fig. 427). It is in 
this xegion that the cerebro-spinal fluid is tapped and drawn 
off, through an interlaminar lumbar space. Fluid, it will be 
seen, can thus be drawn indirectly from the great arachnoid 
cisterns at the base of the brain. 

Pia Mater. — The pia mater forms a sheath for the spinal 
cord. It is bound closely to the cord, and cannot be easily 
detached. The fibres betv/een the anterior columns, especially 
in the cervical region, form a smooth longitudinal stratum which 
strengthens the cord (linea splendens). The spinal arteries 
ramify in the pia mater before entering the cord ; the radicles 
of the spinal veins unite in it. The membrane is inflected 
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within the anterior fissure of the cord 
mater fills the posterior fissure. 

FiLTJM TERMINALE. — At tK'e ter- 
mination of the cord (conus medul- 
laris) the pia mater is continued 
onwards, as a fibrous thread, and 
ends with the termination of the 
dura mater in the tissue over the 
posterior aspect of the sacrum (fig. 
427, 3). The central canal of the 
spinal cord passes downwards some 
way within the filum terminale. 

LiGAMENTUM DENTICULATUM 

(figs. 425, 426). — -From each side of 
the spinal cord processes of the pia 
mater project outwards like the 
teeth from a saw (fig. 428, i6, i6). 
The pointed ends are fixed to the 
arachnoid and dura mater; the 
basal end is attached between the 
anterior and posterior nerve roots 
(fig. 425). They form a continuous 
series commencing above at the 
level of the foramen magnum, and 
ending below at the first lumbar 
vertebra. They bind the cord to 
tie dura mater. 

The Septum posticum (fig. 426) 
is an incomplete partition of thin, 
translucent, very delicate membrane, 
stretching between the posterior 
fissure of the cord and the dorsal 
median line of the arachnoid. 

Spinal Vessels. — The following 
arteries supply spinal branches : 

(1) Cervical region. — The ver- 
tebral, ascending cervical and deep 
cervical (see fig. 384, p. 225). 

(2) Dorsal region. — The intercostal arteries. 

(3) Lumbar region. — The lumbar arteries 
branch of the ilio-lumbar. 



a septum of the pia 



Fia. 427. — The cauba equina, 
SEEN rKOM BEHIND. (From 
Sirschfeld and LeveilU.) 




1. Root of 12th dorsal nerve. 
2. Dura mater laid open. 3. Pilnm 
terminale. 4. Fourtli sacral 
nerve. 5. Fifth sacral and coccy- 
getil nerves. 



and lumbar 



296 



THE SPINAL COED 



Fig. 428. — Foueih ventbicle 
and upper paet of spinal 

COKD AND MEMBRANES. The 
POSTERIOR ROOTS OF THE 
NERVES ARE REMOVED ON 
THE LBET SIDE. {Hirsoh- 

feld and LeveilU.) 



(4) Sacral region. — Lateral and middle sacral. 

The spinal arteries enter at the intervertebral foramina. 

Some of them give off branches along the nerve roots to the 

cord. The spinal artery terminates 
in the spinal canal by dividing into 
anterior and posterior branches. 
They supply the vertebrte, Hgaments, 
joints, and dura mater. 

The Spinal Veins (fig. 429, a 
and B) form an intraspinal plexus 
betvs^een the dura mater and walls 
of the spinal canal. Two anterior 
longitudinal vessels unite the plexus 
on the bodies of the vertebrae ; two 
posterior longitudinal vessels unite 
the veins of the posterior plexus 
under the laminae (fig. 425). Large 
veins (vense basis vertebrarum) (fig. 
429, s) emerge from the bodies of 
the vertebrae beneath the posterior 
common ligament, and join the an- 
terior plexus and anterior longi- 
tudinal veins ; they come from the 
blood-forming red marrow of the 
vertebral bodies. The posterior 
veins communicate with the dorsal 
spinal plexus between the laminae 
(fig. 429). The dorsal spinal or 
extraspinal plexus communicates 
with subcutaneous veins along the 
spinous processes. Spinal veins 
emerge at the intervertebral fora- 
mina and drain the intraspinal plexus 
into the veins corresponding to the 
arteries which supply the spinal 
branches (see fig. 425). Veins from 
the anterior aspect of the bodies of 
the vertebrae join the spinal veins 
(fig. 429, 1). 
Aetbries of the Coed.— Many of the spinal arteries, from 

the vertebral at the upper end to the sacral at the lower, give 




1. Corpora qnadrigemina. 2. Lateral 
fillet. 3. Superior peduncle of 
cerebellum. 4. Middle pedaucle. 
5. Inferior peduncle. 6. Floor 
of fonrtli Tentricle. 7. G-losso- 
pharyu^eal nerve. 8. Pneumo- 
gastric nerve. 9. Spinal acces- 
sory nerve. 10. Posterior pyra- 
mids of medulla. 11,11. Anterior 
divisions of spinal nerves. 12, 
12. Ganglia of nerves. 13, 13. 
Posterior divisions of spinal 
nerves. 14, 14. Posterior roots 
of spinal nerves. 15. Line of 
origin of posterior roots of left 
side. 16, 16. Ligamentum den- 
ticulatnm. 17, 17. Anterior root 
of spinal nerves. 18. Dura mater. 
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off branches to the cord. These branches reach the cord on 
the roots of the spinal nerves. "When the arteries reach the 
cord they form three anastomotic chains along it from its upper 
to its lower end. The anterior median chain {anterior spinal 
artery) lies in the anterior fissure. The two irregular posterior 
chains {posterior spinal arteries) are on the posterior aspect 
of the cord, one behind the posterior roots on each side. 

As the vertebral arteries pass on each side of the lower 
end of the medulla oblongata (fig. 312, p. 112), each gives off a 
posterior spinal artery which forms the commencement of the 
posterior arterial chains ; and an anterior, which unites with 
the corresponding branch of the opposite side, and forms the 
upper end of the anterior median chain. The chainwork is 



,Fio. 429. — Vekteeeal and spinal veins. 

HORIZONTAL VIEW. B. VERTICAL VIEW. {BreSChet.) 





M. Spinous process, h. Transverse process, c. Body of vertebra, d. Spinal canal. 1. Anterior 
external veins of body. 2. Dorsal spinal veins. 3. Posterior longitudinal spinal veins 
(menlngo-racliidian). 4. Anterior longitudinal spinal veins (meningo-rachidian). 5. Vense 
basis vertebrarum. 6. Spinal veins. 

continued by branches from cervical, intercostal, lumbar, and 
sacral spinal arteries. 

From the anterior spinal chain, vessels pass to the depth of 
the anterior median fissure. There they divide, and branches 
pierce to the grey matter of the cord. An arterial network is 
formed by other branches in the pia mater. Branches from 
the network pierce and carry with them a pial sheath into the 
cord. The arterial branches which form the posterior chains 
enter on the posterior roots, and are distributed in the pia 
mater, some of them entering the posterior median fissure. 

The Veins of the Si^inal Coed have thin walls, and in 
the lumbar region are tortuous and sometimes dilated. They 
emerge from the cord and form a plexus which ends in venous 
chains corresponding to the arterial. The veins leave on the 
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nerve roots and join the spinal veins in the intervertebral 
foramina. 

Posterior Nerve Roots.— From the posterior root ganglion 
are developed both the root fibres, which grovi^ into the cord, 
and the nerve fibres which pass into the body. These fibres 
form sensory or afferent pathways for nerve impulses from the 
body to the cord. The distribution of each pair of posterior 
roots to a circle or segment of skin has already been traced. 
So much do neighbouring nerves apparently overlap in their dis- 
tribution, that the root of one nerve may be cut without loss of 
sensation. The fibres of a posterior root spread out as they reach 
the cord, so that, along the postero-lateral groove of the cord, 
the posterior root fibres form a continuous series ; the fibres of 
neighbouring roots may even overlap (fig. 428). 

The posterior root fibres and their collateral fibres, which 
are given off as the root fibres enter the cord, form the 
postero-mesial (column of Goll) and postero-lateral (column 
of BiTrdach) columns of the cord (fig. 430, 17, is). Sensory 
impulses coming in by the posterior roots pass up by these 
columns of the cord. 

Anterior Nerve Roots. — The fibres of the anterior roots are 
produced from cells in the anterior horn (fig. 430, i). The 
fibres emerge in groups, one nerve root being distinctly 
separated from the next. The line of emergence of the 
anterior roots separates the anterior column of the cord from 
the lateral, but there is no distinct groove such as occurs at 
the entrance of the posterior root fibres. 

Position of the Cord. — Until the end of the third 
month of foetal life the spinal cord quite fills the spinal canal, 
extending from the foramen magnum to the lower end of the 
sacrum. After that month the spinal column grows more 
rapidly than the cord ; by the thirteenth year the conical lower 
end of the cord (conus medullaris) lies behind the first lumbar 
vertebra. The dura mater and arachnoid, however, keep pace 
in growth with the spinal column. To allow the cord thus to 
retract within the dura mater and canal, the lower nerve roots 
are greatly drawn out, forming the cauda equina (fig. 427), 
while the terminal part of the cord and its covering of pia mater 
are reduced to a fine cord, the filum terniinale (fig. 427, 3). 
This ends with the termination of the dura mater in the fibrous 
tissue in the sacral canal. 
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Position of the Cervical and Lumbar Enlargements 
AND Nerve Boots. — Those parts of the spinal cord which are 
connected with the hmb nerves show enlargements. The 
brachial plexus springs from the cervical enlargement, the 
lumbar and sacral plexuses from the himbar enlargement. 
The lumbar enlargement, owing to the retraction of the cord 
within the spinal canal, lies behind the bodies of the eleventh, 
twelfth dorsal, and first lumbar vertebrse. The spines of these 
vertebrae mark the level of the corresponding bodies on the 
back. 

It will be thus seen that the roots of the lumbar and sacral 
nerves have a long intra-spinal course. The first sacral nerve, 
for instance, emerges below the first sacral vertebra ; it there- 
fore descends behind all the lumbar vertebrae and the first 
sacral before it reaches its point of emergence. 

The degree of intra-spinal descent for the roots of the brachial 
plexus is markedly less. The cervical enlargement lies behind 
the lower five cervical vertebrae and first dorsal. The roots of 
the first dorsal nerve, for instance, arise behind the body of 
the last cervical vertebra ; it descends below the first dorsal to 
emerge. The tip of the spine of the sixth cervical vertebra 
marks its level of origin from the cord ; the tip of the seventh 
spine marks its point of emergence from the canal. The upper 
three cervical nerves pass transversely outwards. 

From the examples given, the student can infer the intra- 
spinal extent to which the roots of any particular nerve 
descend. He should remember that if the cord is injured at 
the level of the sixth dorsal vertebra, for instance, the seventh 
and eighth dorsal nerves, arising above the point of injury, 
may still remain intact and functional. From the level of 
the area of skin ansesthesia, the clinician may tell the point 
at which the spinal column is injured. 

The cord is now removed from the spinal canal by dividing 
the spinal nerves in the intervertebral foramina, and put away 
with the brain for examination afterwards. 



Transverse Sections of the Spinal Cord.— The relations 
and external appearances of the spinal cord having just been 
described, transverse sections should be made with the scalpel 
in the cervical, dorsal, lumbar and sacral regions of the cord 
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(fig. 431). Portions of the cord should be cut by the micro- 
tome, stained, and examined under the microscope. 

In a naked-eye section of the cord in the cervical region 
the following points should be noted (figs. 430, 431) : 

(1) The covering of pia mater. It forms a capsule for the 
cord, specially thickened over the anterior columns : fibres 
pass from its deep surface into the substance of the cord. It 
sends a narrow septum within the posterior fissure and a fold 
within the anterior. 

(2) The anterior (antero-median spinal artery) and two 
posterior arterial chains (postero-lateral spinal arteries). The 



Fig. 430. — Diagram of the tkacts of the spinal cord. (Goioers.) 




1. Anterior horn of grey matter. 2. Posterior horn. 3. Caput cornu posterioris. 4. Central 
grey matter. 5. Anterior (wliitej commissure. 6. Posterior (grey) commissure. 7. Central 
canal. 8. Anterior nerve root. 9. Posterior nerve root. lo'. Direct pyramidal tract. 
11. Anterior root zone (Anterior column). 12. Mixed zone. 13. Crossed pyramidal tract. 
14. Ascending cerebellar tract. 1 5. Direct cerebellar tract. 16. Lateral reticular formation 
(Lateral column). 17. Tract of Burdach. Postero-lateral column. 18. Tract of Goll. Pos- 
tero-mesial column. 

spinal arteries form anastomoses in the pia mater ; vessels 
enter the substance of the cord, carrying sheaths with them. 

(8) The separation of the cord into right and left halves by 
the shallow, wide anterior fissure, and the posterior fissure, 
deep, narrow, and containing a septum of pia mater. 

(4) The u7iion of the right and left halves by the posterior 
or grey commissure and the anterior or white commissure 
(fig. 430, 5, 6). 

(5) The central canal (fig. 430, 7), merely a point to the 
naked eye, is situated in the grey commissure. Above, it opens 
into the fourth ventricle ; below, it ends in a dilatation within 
the upper part of the filum terminale. The spinal cord is 
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developed from a tube of cells ; the central canal is the 
remains of the original tube. It is lined by columnar ciliated 
epithelium. 

(6) The entrance of the posterior roots and the exit of the 
anterior roots. The posterior roots enter at the postero-lateral 
sulcus in a continuous and linear series (fig. 428). The 
anterior roots emerge in groups. The entrance of the posterior 
roots divides each half of the spinal 'cord into posterior and 
antero-lateral columns (fig. 431). The emergence of the 
anterior roots divides the antero-lateral column into anterior 
and lateral columns. 

The grey matter of the cord forms on each side a con- 
tinuous column of nerve cells and neuroglia, v^^hich, when 
seen in section, is comma-shaped. In the grey matter are 
situated the reflex centres of the trunk and limbs. The two 
grey columns are united by a continuous transverse band — the 
grey commissure (fig. 430). 

When the grey matter of the cord is seen in section' it has 
the appearance of two commas placed back to back and united 
by a hyphen. The hyphen is the grey commissure containing 
the central canal. The grey matter of the cord is divided into 
five areas or parts : two posterior areas or masses, the posterior 
cornua ; two anterior areas, the anterior cornua ; a median 
part, the grey commissure, continuous at each side with the 
two cornua. A lateral horn of grey matter, projecting into the 
lateral column of the cord at the junction of the anterior and 
posterior cornua, is seen in the cervical and dorsal regions (fig. 
431). In the dorsal region and extending some distance into 
the cervical and lumbar regions, coextensive with the origin of 
the white rami communicantes, there is also a special group 
or columnar series of nerve cells {Clarke's column) situated at 
the inner side of the posterior horn behind the grey commis- 
sure. The grey matter is increased in amount where the large 
nerves for the limbs arise. 

The white matter of the cord surrounds the grey matter. 
The entrance of the posterior root fibres divides it into 
posterior and antero-lateral columns (fig. 431). 

The white matter of the posterior column of the cord is 
made up of fibres passing from the posterior roots to (1) cells 
in the posterior horn ; ('2) cells in the nucleus cuneatus and 
nucleus gracilis in the i/orresponding column of the medulla 
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oblongata (fig. 449, p. 342). The posterior column is a sensory- 
pathway for nerve- stimuli passing in by the posterior roots and 



'Fig. 431. — Sbctions thkough different hegions of the spinal coed. 
(After Schwalbe, from Morris's ' Anatomy.') 
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ascending towards the brain and cerebellum. The posterior 
column begins with the entrance of the posterior roots of the 
coccygeal and sacral nerves ; the addition of fibres from each 
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successive pair of roots leads to the column gradually increasing 
in size as the medulla is approached (fig. 431). 

The white matter of the antero-lateral column of the cord 
is made up of direct and crossed pyramidal fibres (fig. 430, lo, 
13) ; ascending and descending cerebellar tracts (fig. 430, h, 
15) ; and commissural fibres joining one segment of spinal grey 
matter with another (fig. 430, ii, 12, 16). 



DISSECTION XXIII 
THE BRAIN 



Parts of the Brain. — Within the comprehensive title of 
brain are included all those parts of the central nervous system 
which lie within and fill the cavity of the skull. The brain 

Pig. 432. — Vertical mesial section op the bkain, to show (1) its main 
divisions, (2) the areandement of arachnoid, and (3) the third and fourth 
ventricles. 
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sterna magna 



oblongata 



varies in size, but as a rule weighs from 1,300 to 1,400 grammes 
(4-5 to 50 oz.). Seven-eighths of this great mass are formed by 
the cerebral hemispheres. Before commencing its dissection. 
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the student should distinguish the five parts which compose the 
, brain, observing that each part is made up of a right and left 
half united together in the middle line (see fig. 432). 

I. The Ceeebeum, made up of two hemispheres separated 
by the great longitudinal fissure, and united together, as may 
be seen by pulling them slightly apart, by the corpus callosum. 
The great basal ganglia of the brain are included with the 
cerebrum (see fig. 446, p. 336). 

II. The Peduncles of the Beain (Ceuea Cbebbei) join 
the cerebrum to the next division — the Pons Varolii. The 
crura are best seen on the base of the brain (Plate LIV, p. 314), 
but they can also be seen from behind by separating the hemi- 
spheres of the cerebrum from the cerebellum. 

III. The Pons Vaeolii (fig. 432) connects the peduncles 
of the brain to the medulla oblongata, its ventral surface, 
composed of transverse fibres, rising prominently above the 
level of both the crura and the medulla. 

IV. The Ceeebbllum is connected by three peduncles 
or strands on each side with the pons, medulla, and crura 
(fig. 432). 

V. The Medulla Oblongata joins the pons and cerebellum 
to the spinal cord. It is^continuous with the cord within the 
foramen magnum, the point at which the cord commences being 
marked by the appearance of the first pair of cervical nerves. 

The cord, medulla, pons, and crura cerebri, besides being 
made up of masses of nerve cells, also contain fibre-tracts for 
nerve impulses passing between the cerebrum and the body. 

Covering's and Membranes of the Brain.— The structures 
which lie superficial to the brain have been already examined 
(see p. 94). They are again -enumerated here (see fig. 433) : 

(1) The scalp. 

(2) The pericranium and muscles attached to the skull. 

(3) The cranial bones. 

(4) The dura mater. 

(5) The arachnoid. 

(6) The pia mater. 

Arachnoid and Pia Mater.— The student should turn first 
to their arrangement on theiLATEEAL or exteenal aspect op 
THE BEAIN. The arachnoid is so thin and transparent that the 
convolutions, the sulci and superficial vessels of the brain, are 
perfectly apparent through it. (1) If seized with a forceps it 
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will be observed to pass from the surface of one convolution to 
the surface of the next without dipping into the sulci or fissures 
between (fig. 433) : the fissure of Sylvius cannot be opened 
until the membrane is ruptured. (2) As it is stripped off, it 
will be seen to be bound to the surfaces of the convolutions by 
loose, fine areolar tissue which, unlike the arachnoid, dips 
within the sulci and fissures; to this subarachnoid tissue 

Fig. 433. — A section of the steuctuees covEEiro the beain. 

kin 

ubcutaneous tissue 
/hair roots &, vessels 

picran. aponeur. 
ub-aponeur. layer 
pericranium 
parietal 

acuna of long, sinus 
ura tnater 
ub-dural space 
rachnoid 
ia-mater 
cortex 



sub-arac 




is given the name of PiA matbb (fig. 438). In it the cortical 
arteries divide and subdivide ; their terminal branches can be 
seen to pierce and supply the cortex of the brain as the 
arachnoid and pia mater are stripped off together. (3) The 
pia mater is most abundant between the convolutions. Sub- 
arachnoid fluid occupies the spaces in the meshwork of the 
pia mater. 

On the MESIAL subfacb (see fig. 432) of the brain the 

III. X 



306 THE BEAIN 

arachnoid will be found to descend until it almost reaches the 
corpus callosum ; it is reflected to the opposite hemisphere at 
the depth of the longitudinal fissure so as to leave a consider- 
able subarachnoid space (the supra-callosal) above the corpus 
callosum. At the posterior end of the corpus callosum (the 
splenium) the arachnoid is bound firmly to veins (veins of 
Galen) emerging from beneath that body and passing to the 
straight sinus at the anterior border in the tentorium cerebelli 
(fig. 432). At this point, too, the cerebral arachnoid becomes 
continuous with the arachnoid on the upper surface of the 
cerebellum. The pia mater passes into the cerebral ventricles 
beneath the posterior end of the corpus callosum, thus forming 
the velum interpositum (fig. 432). 

At the BASE OF THE BEAIN the arachnoid bridges over the 
space in which the circle of Willis lies (fig. 434). The space is 
the ciste7iia basalis. Into it opens the cisterna Sylvii on each 
side (fig. 434). Through the space in which the basilar artery 
lies {cisterna pontis) it communicates with the subarachnoid 
cavity of the cord and the cisterna magna, situated between 
the cerebellum and spinal canal (fig. 432). 

Blood Supply of the Brain. — The brain is supplied by four 
arteries, the tv/o internal carotid and the two vertebral (see 
figs. 434, 435). The two vertebral arteries unite together at the 
lower border of the pons to form the basilar artery. They supply 
about one-third of the total amount of blood required by the 
brain, and perforate the dura mater and arachnoid below the 
foramen magnum (fig. 384, p. 225). The internal carotid 
arteries perforate these membranes behind the exit of the optic 
nerves (fig. 413, p. 268). 

The Veins of the Brain, which should be examined 
before the dissection necessary to expose the arteries is under- 
taken, are peculiar. Small venules collect the blood from the 
cortex, and unite into bigger veins beneath the arachnoid. The 
superior cerebral veins on the lateral aspect of the brain pass 
upwards and backwards, but turn forwards as they pierce the 
arachnoid to enter the superior longitudinal sinus. The inferior 
cerebral veins, from the lower parts of the cortex, end in the 
cavernous and superior petrosal and lateral sinuses. From one 
of the superior cerebral veins, the superficial communicating of 
Trolard passes down to the fissure of Sylvius and ends through 
the superficial Sylvian vein in the cavernous sinus, or in the 
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sinus aim parvse, thus establishing a communication between 
the sinuses on the vertex and base of the brain. The veins 
from the lower part of the occipital lobe pass directly into the 
lateral sinus. The veins from the interior of the brain, the 
deep cerebral veins, pass out in the velum interpositum and 
will be seen later (fig. 450, p. 343). A large vein, the basilar, 

Fig. 434. — The akteeies on the base op the brain, with the oeigin or the 

CKANIAL NEKVES AND AHEANGEMENT OP ARACHNOID. 
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will also be found in the cisterna basalis passing from the lower 
end of the fissure of Sylvius, round the peduncle of the brain, 
to join the great vein of Galen. 

Every heart-beat, by the expansion of the arteries and brain, 
empties the thin-walled cerebral veins into the great blood 
sinuses formed in the dura mater. The thick walls of these 

X 2 
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sinuses resist the intra-cranial pressure. The venous blood of 
the brain, except a slight amount which escapes by small 
emissary channels, such as the mastoid, parietal and posterior 
condylar, leaves the cranial cavity by the jugular foramina. 

Circle of Willis (fig. 434). — Each internal carotid artery, 
as it enters the cisterna basalis, passes to the lower end of 
the fissure of Sylvius and divides into the middle gbbebkal, 
the larger of the two terminal branches, which passes up in the 
depth of the fissure of Sylvius, and anterioe ceeebeal, which, 
turning forwards above the optic nerve, disappears in the 
great longitudinal fissure of the brain (fig. 434). As the 
internal carotid artery emerges from the cavernous sinus it 
gives off the ophthalmic branch and passes upwards outside 
the optic tract and chiasma. When the basilar aeteey 
reaches the cisterna basalis at the upper border of the pons, 
it divides into right and left posteeioe ceeebeal arteries. 
These pass backwards round the peduncles of the' brain. 
Before dividing, each internal carotid gives off a posterior 
communicating branch to the posterior cerebral (fig. 434). A 
short anterior communicating trunk joins the two anterior 
cerebral arteries as they disappear in the longitudinal fissure. 
All the vessels just named take part in the formation of the 
circle of Willis. 

The circle of Willis is formed by the following vessels (see 
fig. 435) : 

(1) The anterior communicating trunk (u). 

(2) Parts of the anterior cerebral arteries (i3). 

(3) The terminal parts of the internal carotid arteries (lo). 

(4) The posterior communicating arteries (9). 

(5) Parts of the posterior cerebral (8). 

Through the circle of Willis the arterial pressure within 
these vessels is equalised ; if one of the feeding arteries be 
occluded, the terminal parts may still be supplied through the 
circle. The circle lies in the cisterna basalis. 

The Anteeioe Choeoidal Aeteey arises from the internal 
carotid, near the posterior communicating artery (fig. 434) . It 
passes backwards on the outer surface of the peduncle of the 
brain, and ends, as will be seen later, in the choroid plexus 
which projects within the ventricles of the brain. 

Central, Perforating- or Medullary Arteries of the Brain 
(see fig. 434).— From the circle of Willis and from the cerebral 
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Fic4. 435. — CiECLE or Willis. The abteries 

BEING SYM3IETIIICAL HAVE KEFEBENCES ON 
ONE HIDE ONLY. {WUsOn.) 



trunks near it, six important groups of small arteries pass 
directly within the bram substance, and supply the great 
ganglionic masses of grey matter which are situated in the basal 
region (fig. 454, p. 353). Two of these groups are in the 
middle line — the (intero- 
mcsial and the postero- 
mesial (fig. 435, is, 17) ; 
four of them are lateral, 
two on each side, the 
aiitero-lateral and postero- 
lateral. 

The vessels of the 
Anteeo-lateeal Geoup 
are by far the most im- 
portant. They arise from 
the middle cerebral artery, 
and, in the natural posi- 
tion of the brain, pass 
upwards, into the sub- 
stance of the corpus 
striatum at the anterior 
perforated space (see fig. 
446, p. 336). One of 
these, the lenticulo-striatc 
artery, lies at first within 
the grey matter of the 
lenticular nucleus ; then, 
passing through the in- 
ternal capsule amidst the 
pyramidal fibres, the high- 
ways of motor impulses, 
it ends in the caudate 
nucleus. In old people, 
especially in aged brain- 
workers, its coats are 
liable to disease and rup- 
ture. Hence this vessel is sometimes known as the artery of 
apoplexy. 

The PoSTEEO-LATBEAL Geoup arises from the posterior cere- 
bral, on the outer and posterior aspect of the peduncles of the 
brain. These arteries supply the peduncles and optic thalami. 




1. Vertebral arteries. 2. Anterior spinal branches uniting 
to form a single vessel. 3. Posterior spinal artery. 
4, Posterior meningeal artery. 5. Posterior interior 
cerebellar artery. 6. Basilar artery giving ofE trans- 
verse branches. 7. Superior cerebellar artery. 8. 
Posterior cerebral artery (postero-lateral perforating 
brandies omittea). 9. Posterior communicating 
branch of the internal carotids. 10. Internal carotid 
artery, showing its curves within the skull. 11. 
Ophthalmic artery divided across. 12. Middle cere- 
bral artery. 13. Anterior cerebral arteries connected 
by — 14. Anterior communicating artery, 15. An- 
tero-median perforating branches of anterior cerebral 
artery. 16. Antero-lateral perforating branches of 
middle" cerebral artery. 17. Postero-merlian perfo- 
rating branches of posterior cerebral artery. 
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The PosTBEO-MESiAL Gbotjp springs from the posterior 
cerebral arteries at the anterior border of the pons, and 
perforates the grey matter in the inter-peduncular space 
(fig. 434). 

The Anteeo-mesial Gboup pierces the grey matter in 
front and at the sides of the optic chiasma. 

The Middle Cerebral Arteries will best be seen by rupturing 
the arachnoid and separating the lips of the fissure of Sylvius. 
The artery, divided into a leash of vessels, will be seen cross- 
ing the Island of Eeil in the depth of the fissure. The artery 
supplies the Island of Eeil ; branches escape from the fissure 
and supply the convolutions on the lateral aspect of each 

Pig. 436. — The cortical disteibution of the theee ceeebkal aeteeies on the 

EXTERNAL SHEFACE OF THE CEEEBKAL HEMISPHERE. (FvOm Heath.) 




hemisphere except those on the upper third, bordering the 
great longitudinal fissure, which are supplied from the anterior 
and posterior cerebral vessels (fig. 436). The lower part of 
the lateral aspect of the cerebrum is supplied by the posterior 
cerebral (fig. 436). Although there is an anastomosis between 
the branches of the middle and anterior cerebral arteries 
in the pia mater over the cortex, yet the communication is not 
sufficient to prevent widespread destruction when one or other 
of the two trunks is blocked by an embolus, as sometimes 
happens in cases of heart disease. 

The Anterior Cerebral Artery passes upwards and then 
backwards in the great longitudinal fissure of the brain, resting 
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on the corpus callosum and lying in the supra-callosal subarach- 
noid space (Plate LIII, p. 244). A terminal twig turns round 
the splenium of the corpus callosum and ends in the velum 
mterpositum. The anterior cerebral arteries supply the corpus 
callosum, the mesial aspect of the brain above the corpus 
callosum, and the upper third of the lateral aspect of each 
cerebral hemisphere as far back as the parieto-occipital fissure 
(figs. 436, 437). 

The Posterior Cerebral Artery is to be followed round the 
peduncle of the brain. It is hid by the overlying hippocampal 
gyrus. Here it gives off a posterior choroidal branch which 
ends m the velum interpositum and lining membrane of the 

Fig. 437. The cobtical disteibution of the theee ceeebbal aetekies on the 

MESIAL AND TENTORIAL ASPECTS OP THE CEHEBEAL HEMISPHEEE. (From Heath.) 




cerebral ventricles and the postero-lateral perforating arteries 
to the crura cerebri and optic thalamus. Passing backwards 
on the lower surface of the temporo-sphenoidal lobe, within 
the collateral fissure, it ends in the occipital lobe which it 
supplies (figs. 436, 437) . Branches from this artery supply the 
tentorial and lower part of the lateral aspect of the temporal 
lobe. 

Blood Supply of the Cerebellum, Pons Varolii, and Medulla 
oblong-ata. 

I. From the Basilar Aeteey (fig. 434). 

(a) Numerous small branches (pontine) spring from the 
basilar artery, as that vessel passes forwards in the subarach- 
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noid space beneath the pons, and enter the substance of the 
pons. 

(6) Two Superior cerebellar arteries spring from the 
terminal part of the basilar, behind the posterior cerebral, 
each passing backwards to reach and be distributed on the 
upper surface of the cerebellum. 

(c) The Antero-inferior cerebellar arteries pass outwards 
beneath the anterior parts of the lateral lobes of the cerebellum, 
and end between the folia. 

{d) The Auditory artery arises from the basilar and 
passes within the internal auditory meatus. It supplies the 
contents of the meatus, the internal ear, and a branch passes 
with the facial nerve along the aquseductus Fallopii to ana- 
stomose with the stylo-mastoid artery. 

II. From the Vbrtebeal Aetbey (fig. 434). 

(a) The Postero-inferior cerebellar is a large and important 
vessel which, arising bj^ the side of the medulla, bends inwards 
between the lateral lobes of the cerebellum over the roof of the 
fourth ventricle, to which it sends many branches (fig. 434) . 
It ramifies between and below the lateral cerebellar lobes. It 
supplies the choroid plexus of the Fourth Ventricle. 

(b) The Bulbar arteries, which perforate the medulla in the 
anterior median fissure, in front of and behind the olivary 
body, supply the extremely important nerve centres in the 
floor of the fourth ventricle. 

(c) The Anterior spinal branch unites with the artery from 
the opposite side to form a median vessel which descends in the 
anterior median fissure of the spinal cord (fig. 434). It arises 
at the lower border of the j)ons. 

{d) The Posterior spinal artery, which descends on the spinal 
cord, forming anastomotic chains in front of and behind the 
origin of the posterior roots of the spinal nerves (fig. 435, 3). 

The Ceeebellae Veins end in the straight, lateral and 
sigmoid sinuses. The veins from the medulla join with those of 
the spinal cord, ultimately escaping by the vertebral and spinal 
veins. 
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CRANIAL NERVES 

Origin of the Cranial Nerves (see Plate LIV).— On the 
basal aspect of the brain, while the circle of Willis still 
remains in situ, the points can now be examined at which the 
twelve pairs of cranial nerves make their exit from the brain 
and pass into the cavity of the arachnoid (fig. 434). Their 
distribution in the body has .already been studied. They differ 
markedly in size, in importance, and in manner of origin. 
The Olfactory Pair (I) and the Optic (II) are really modified 
parts of the brain itself, and differ from the remaining ten pairs 
in form and stracture. The Fourth and Sixth Pairs are mere 
twigs compared with the great trunks formed by the Fifth or' 
Trigeminal and Tenth or Vagus. 

It is more convenient to commence by an examination of the 
more posterior cranial nerves, because the more anterior nerves 
require a good deal of dissection to display them properly, and 
the neighbouring small nerves are apt to be cleared away 
unnoticed. Besides, the posterior nerves present a closer 
resemblance to the spinal nerves in their manner of origin. 

The Hypoglossal (XII) Pair of Cranial Nerves appears on 
the medulla oblongata between the pyramid and olivary bodies 
> (Plate LIV). The ten or twelve fasciculi, which appear in line 
with the anterior roots of the spinal nerves, unite into two 
cords which perforate the arachnoid and dura mater in separate 
compartments. The fibres arise from grey matter in the floor 
of the fourth ventricle — a direct continuation upward of the 
grey matter of the anterior horn of the spinal cord (see fig. 468, 
p. 376) . Where the nerve fasciculi appear in the sulcus between 
the pyramid and olive, they are surrounded by bulbar arteries 
and a dense coat of pia mater from the covering of the medulla. 
They leave the skull by the anterior condylar foramina. 

The Spinal accessory (XI) Pair of Cranial Nerves consists 
of two parts, spinal and bulbar or accessory. The spinal fibres 
appear on the side of the cervical part of the spinal cord between 
the anterior and posterior roots of the five upper spinal nerves ; 
the bulbar fasciculi arise from the medulla between the olivary 
and restiform bodies and form the accessory part of the Xlth, 
joining the vagus outside the skull. Functionally these fibres 
are part of the vagus. The spinal fibres arise from the ventro- 
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Fig. 438. — Floor of rouKTH venteicle 

SHOWING NUCLEI OF ORIGIN OF OKANIAL 
NERVES. (Erb.) 



lateral column of the anterior horn of the spinal cord and pass 
up in the foramen magnum behind the vertebral artery. The 
position of its centre is shown in figs. 438 and 468, p. 376. 

The Vagrus (X) or Pneumogastric Nerve appears as a 
closely arranged series of fasciculi between the olivary and 

restiform bodies (Plate LIV) . 
The fasciculi form a con- 
tinuation upwards of the 
spinal accessory series. The 
nuclei of origin lie in the 
floor of the fourth ventricle 
(see fig. 438). 

The Glosso-pharyngeal 
(IX) Nerve also arises from 
nuclei in the lower half of 
the floor of the fourth 
ventricle, and emerges as 
six or eight filaments be- 
tween the olivary and resti- 
form bodies, continuing 
upwards the filaments of 
the vagal series, and not 
easily separable from them. 
Nerves IX, X, and XI pass 
from the skull by the 
jugular foramen. The vagus 
and spinal accessory per- 
forate the arachnoid and 
dura mater together (fig. 
434). 

The Auditory (VIII) 
Nerve arises by two roots, 
one dorsal to the restiform 
body and the other ventral 
to it (fig. 438). Some of 
the nerve fibres spring from 
nuclei situated on the resti- 
form body and under the auditory tubercle in the floor of the 
fourth ventricle (fig. 438). The nerve turns round the pos- 
terior border of the middle peduncle of the cerebellum — the 
lateral prolongation of the pons into the cerebellum — and passes 




«. Pineal body. h. Pulvinar of optic thalamus, c. 
Anterior corpus quadrigeminnm (nates), d. ]?os- 
terior corpus quadrigeminum (testes), e. Anterior 
bracliium, /. Posterior brachinm. g. Internal 
geniculate body. /(. Crus cerebri, i. Middle 
peduncle of crus cerebelli. A. Superior peduncle 
(processus e cerebello ad testes). Z. Inferior 
peduncle (restiform). m. Locus cseruleus. 
n, Emiuentia teres, o. Obex. p. funiculus gracilis. 
r. Funiculus cuueatus. s. Funiculus of Rolando. 
t. Fasciculus teres. The nuclei of the cranial 
nerves are indicated by italic figures, the nerve 
trunks by Roman numerals. 



PLATE LIV 



'VIEW OF THE BASE OF THE BEAIN. {After Beaunis,] 



Olfactory bulb 



Operculum- 



2ud or optic nerve 



3rd or oculomotor. 
4th or trocLlear 

otb or trig'eminal 
6tli or abducent, 

7th or facial, 

8tli or auditory 

9tb, glossopbaryng. 

lOtb, pneumogast. 

11th, spinal access 

12 th, hypoglossal, 




Triradiate 
fissure 



Anterior 
perforated space 
Pituitary body 

Tuber cinereum 
Corpus albicans 
Post. perf. space 
Orus cerebri 
Pons Yarolii 



Pyramid 
Olivary body 

Amygdala 



Section of spiua 
cord 



Inferior vermi- 
form process 



OEIGIN OF THE CEANIAL NEEVES 315 

directly into the internal auditory meatus, surrounded by a wide 
arachnoid sheath (fig. 434). 

The Facial (VII) Nerve appears at the posterior border of the 
pons, at the inner side of the auditory nerve, and in front of the 
glosso-pharyngeal (Plate LIV). Between it and the auditory 
appears a small fasciculus, the pars intermedia, which joins 
the facial nerve in the internal auditory meatus. The facial 
nucleus of origin is situated to the outer side of the eminentia 
teres in the upper half of the floor of the fourth ventricle, just 
above the strice acusticoe (fig. 438, p. 314). The facial nerve 
enters the internal auditory meatus with the Vlllth and 
passes into the aquseductus Fallopii. It is mainly a motor nerve 
— for the facial muscles. 

The Sixth (VI) Nerve is of small size, supplying only the 
external rectus muscle of the eyeball. It appears behind the 
posterior border of the pons and at the upper extremity of 
the pyramid. Its nucleus of origin is superficially placed in 
the floor of the fourth ventricle, beneath the eminentia teres 
(fig. 438, p. 314). 

The Fifth (V) Trifacial or Trig-eminal Nerve perforates the 
upper fibres of the pons as they pass outwards to form the 
middle peduncle of the cerebellum. The greater part of the 
nerve is made up of sensory fibres, but when these are turned 
outwards a small bundle of motor fibres will be found perfo- 
rating separately ventral to the great sensory bundle (fig. 439). 
The sensory fibres, which correspond to the fibres of the 
posterior root of a spinal nerve, are developed from the Gas- 
serian ganglion. The central nuclei connected with the sensory 
fibres of the fifth nerve are very extensive (fig. 438). They 
lie along the floor of the fourth ventricle, being continuous 
with the grey matter of the posterior horns of the spinal cord 
below and the grey matter in the floor of the aqueduct of Sylvius 
above. The widespread nature of its origin explains the great 
disturbance set up by diseases which affect the fifth nerve. The 
motor centre is situated in the grey matter of the upper part 
of the floor of the fourth ventricle (see fig. 438) . 

The Fourth (IV) or Trochlear Nerve supplies the superior 
oblique muscle of the eye, and is rather smaller in size than a 
digital nerve. It will be found passing round the peduncles of 
the brain between the posterior cerebral and superior cerebellar 
arteries (fig. 316, p. 118). Its roots have already crossed in the 
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superior medullary velum (fig. 438) . Its nucleus of origin is 
in the floor of the aqueduct of Sylvius. 

The Oculo-motor (III) Nerve appears in front of the pons 
on the inner aspect of each cerebral peduncle, and springs for- 
vi^ard in the cisterna basalis between the posterior cerebral and 
superior cerebellar arteries (fig. 484). Its origin is from nuclei 
situated in the floor of the aqueduct of Sylvius (fig. 438, p. 314). 

Dissection. — Before proceeding with the examination of 
the optic nerves, the dissector should clear away from the basal 
aspect of the brain the circle of Willis and all the small vessels, 
with such remnants of the arachnoid and pia mater as may still 
remain. 

Optic Nerves, Chiasma, and Optic Tracts. — The Optic 
Neeves, as already pointed out, differ in nature from the cranial 
nerves just described. They were cut at their point of exit at the 
optic foramina, when the brain was removed (fig. 434). Their 
intra-cranial stage is only about 6 mm. long. They are sur- 
rounded by a sheath of pia mater and arachnoid, while a stout 
sheath of dma mater is added as they escape to the orbit. 

The Chiasma (Plate LIV) is the rounded transverse band 
at which the optic nerves terminate and at which the optic 
tracts commence. It is made up mainly of fibres which cross 
from one optic nerve to the optic tract of the opposite side. 
On its lower surface lie fibres (Gudden's commissure) which 
connect the opposite internal geniculate bodies. As the student 
already knows, the optic tract of the left side supplies the left 
sides of both retinae, while the right supplies the right sides 
of both. Hence the crossing of the optic fibres and the for- 
mation of the chiasma. The chiasma is developed in a plate 
of grey matter which forms the floor of the third ventricle 
(fig. 319, p. 125). The infundibulum of the pituitary body 
descends behind it, and when the brain is in situ the chiasma 
rests above the olivary eminence of the sphenoid. A tumour, 
even a small one', situated in the pituitary region, can produce 
numerous lesions owing to the proximity of so many structures 
in this part. 

The Optic Tbacts cannot be examined satisfactorily at the 
present stage of dissection. (See figs. 439, 456, p. 358.) 

The Olfactory (I) Pair of Nerves, like the optic, differs 
in manner of origin from the other cranial nerves. AA'hen the 
frontal lobes were first raised in the process of removing the 
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"brain, the dissector will remember that the olfactory bulb of each 
side was left in situ on the cribriform plate while the olfactory 
tract was cut as it joined the bulb. The olfactory bulb and 
the olfactory nerves, which pass from the bulb to the olfactory 
mucous membrane within the nose, have already been 
examined (p. 123). 

Fig. 439. — Surface origin of the cbanial nerves. 
{After Allen Thomson. — Quain.) 
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The Roman numerals indicate tLe cranial nerves. 

The Olfactoby Tract will now be found in the sulcus 
olfactorius, a linear depression on the orbital surface of the 
frontal lobes, one on each side of the longitudinal fissure of the 
brain (fig. 439). 

Olfactory Eoots (fig. 439). — As the olfactory tract passes 
backwards, it divides into two roots, an inner and outer. The 
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outer root crosses the anterior perforated space and ends on 
the inner aspect of the uncus, a convolution above the pole of 
the temporal lobe of the brain (fig. 453, p. 348). The inner root 
turns inwards and disappears within the longitudinal fissure of 
the brain. If the fissure be pressed gently open, the root will 
be seen to ascend towards the rostfum of the corpus callosum. 
Some of its fibres pass backwards as longitudinal strias on the 
corpus callosum and end in the hippocampal gyrus, while others 
pass backwards in the fornix (see fig. 453, p. 348). 

Olpactohy Tbigone. — Between the roots of the olfactory 
tract there is a triangular area of grey matter, separated from 
the anterior perforated space by a transverse fissure (fig. 439). 
To this the name of olfactory trigone is given. 

The grey matter of the anterior perforated space, in which 
the antero-lateral group of cerebral arteries have been seen to 
enter the brain, should also be included in the olfactorj'- areas. 
The olfactory bulb, the tract, roots, trigone, and grey matter of 
the anterior perforated space are all developed from the olfactory 
lobes of the embryonic brain, and are therefore, in contrast to 
the cranial nerves, essentially parts of the brain and connected 
with the sense of smell. 

THE CEREBRUM 

For purposes of description it is a matter of convenience 
to speak of the posterior -end of the cerebrum as the occipital 
2Jole, the anterior as the frontcol pole, and the tip of the 
temporal lobe as the tem2)oral pple (see fig.' 440). 

The Cerebrum, the lateral (external or calvarial) aspect of 
which is to be examined first, is; made up of two hemispheres ; 
the corpus callosunl" crosses the great longitudinal fissure and 
joins them ; the peduncles of the brain (mesencephalon) unite 
the hemispheres to the pons and cerebellum (fig. 432, p. 303). 
The student should not forget that a structure very similar to 
the one before him is building up his present visual picture. 
The movement he makes with his hand is initiated within a 
cortical area he may now examine. 

The Sensori-motor Areas of the Brain lie on the lateral 
aspects of the hemispheres. The arachnoid, pia mater, and 
vessels must be cleaned away from the surface of the convolu- 
tions and from the sulci, which separate the convolutions. 



SEN80EI-M0T0E AEEAS 



319 



Kmming obliquely downwards near the middle of the lateral 
aspect of the hemisphere, there are three fissures or deep 
depressions (fig. 440), which, in spite of their irregularities 
and breaks, are nearly parallel to each other, and about three- 
quarters of an inch apart. The middle of the three is the 
FissuBE OP EoLANDO Or CENTRAL FissuEB ; the one in front 
of it, usually separated into fragments, is the Ascending 
Frontal or Precbntral Fissure ; the one behind it, usually 
divided into an upper and lower part, is the Ascending 

Fig. 440. — The central or sensoei-motoe eegion of the ceeebeum. 
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Parietal. or Post-central Fissure. Between these three 
fissures lie two convolutions : the posterior one is the Ascending 
Parietal ; the anterior, the Ascending Frontal (fig. 440). 
These- two, with parts of the convolutions in front of the 
ascending frontal, are the areas in which the sensory impulses 
from the body seem to come into consciousness, and ' where 
voluntary movements are propagated and regulated. - 

Convolutions, Sulci, and Fissures. — The minor elevations 
on the surface of the brain are known as convolutions ; the 
linear depressions which separate them are the sulci. The 
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convolutions are grouped into lohes; the main depressions 
which separate or divide lobes are known as fissures. Without 
damaging his part, the student may, by a couple of incisions 
across the upper part of the fissure of Eolando and ascending 
convolutions, raise a thin wedge-shaped piece, which will make 
clear to him, the manner in which the grey and white matter 
are formed into convolutions. The excised wedge must be one 
inch deep at least, so as to insure a complete section of the 
fissure of Eolando. On the surface of the convolutions he will 
see the grey matter, which contains pyramidal and other 
nerve cells and forms a layer 3 to 5 mm. (^ to I inch) deep. 
The grey matter of one convolution is continuous at the bottom 
of the sulci and fissures with that of the next, so that 
the entire surface of each cerebral hemisphere is coated 
with a continuous layer of grey matter. The grey matter 
forms the cortex of the convolution — the cortex of the brain. 
The medulla or centre of each convolution is made up of white 
matter— nerve fibres proceeding in every direction, but most of 
them streaming inwards or outwards from the cortex to the 
centre of the brain. Some of these fibres are the pyramidal, 
which pass from the nerve cells in the cortex of the motor 
convolutions down to the spinal cord. It will be thus seen 
that by convoluting or throwing into folds the surface of the 
brain a much larger superficies of grey matter is obtainable 
than if the surface were flat or even. 

The Fissure of Rolando (fig. 440) is about three and a 
quarter inches long ; when the convolutions are parted it is 
seen to be about three-quarters of an inch deep, but its depth 
varies ; its deepest parts are in the upper and lower thirds. 
Two GENUA or bends divide it into three parts ; the convexity of 
the upper bend or genu is directed backwards, that of the 
lower forwards ; the fissure is thus divided into three parts, 
the siipra-geniculate, the intra-geniculate, and infra-geniculate. 
The areas in front of and behind the intra-geniculate part are 
concerned with the movements of the arm and hand ; the 
body and leg areas lie in front of and behind the supra-genicu- 
late segment ; the face, mouth, and tongue areas lie on each 
side of the infra-geniculate part. 

As a rule the fissure of Eolando reaches the Great Longi- 
tudinal fissure, but stops short of the fissure of Sjlvius below. 
On many brains, however, the extremities are prolonged 
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so as to reach both fissures. The fissure of Rolando is the 
boundary line between the frontal and parietal lobes of the 
brain ; the student will note that, although this manner of 
demarcating the brain is convenient for descriptive purposes, 
it has the drawback of assigning the anterior part of the 
sensori-motor areas to the frontal lobe and the posterior 
to the parietal lobes ; whereas from a functional point of view 
they form a united area. The manner of indicating the position 
of the fissure of Rolando on the surface of the head has already 
been given (see fig. 302, p. 92). 

The Fissure of Sylvius (fig. 440) should now be examined. 
The membrane should be cleaned from the convolutions which 
bound the fissure, its lips or opercula parted, and the pia mater 
and middle cerebral arteries removed from its floor. When 
its OPBECULA (bounding convolutions) are well separated, the 
Island of Eeil, a pyramidal convoluted mass of cortex, is seen 
to project from its floor (fig. 441). 

It is not possible to quite grasp the nature of the fissure of 
Sylvius without a reference to the manner in which it appears 
on the foetal brain. If the student will examine the unconvo- 
luted cerebrum of a fifth- month human foetus he will see that 
a triangular area on the lower lateral aspect, having its base 
directed forwards and its apex backwards, is becoming sunk by 
the upgrowth of the cortex round it. The triangular depressed 
area becomes the Island of Eeil. Three grooves or limiting 
sulci bound the insular area (fig. 441) ; the anterior separates 
it from the orbital part of the frontal lobe ; the lower limiting 
sulcus separates it from the temporal lobe ; the upper separates 
the rising cortex of the frontal and parietal lobes from the 
insular triangular area. By the time of birth the orbital, 
fronto-parietal, and temporal areas have grown up, and formed 
lips or opercula which completely cover in the Island of Eeil. 
The anterior or orbital lip is frequently subdivided (fig. 441), 
and hence, where the opercula meet to form the fissure of 
Sylvius, it has the form shown in fig. 440. Four parts are 
recognised in the fissure (fig. 440) : 

(1) The stem. 

(2) The anterior horizontal limb. 

(3) The anterior ascending limb. 

(4) The posterior horizontal limb. 

III. Y 
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(1) The Stem separates the temporal lobe of the brain from 
the orbital part of the frontal lobe. When the brain is in situ, 
the small wing of the sphenoid fits within the valleculus over 
the stem of the fissure and above the temporal pole. Through 
the stem the middle cerebral artery enters the floor of the fissure 
of Sylvius (fig. 434, p. 307). The anterior perforated space lies 
at the inner end of the stem. 

(2) The Anteeioe Hoeizontal Limb, especially on the 
light side, is often absent. It lies between the two parts of 
the orbital operculum. 



Fig. 441. — The island of Eeil exposed. (Alfred Billinghurst.) 




pex 



inf. limit. sulcus\ 
ant. limit, sulcus 



(3) The Anteeioe Ascending Limb is formed at the upper 
anterior angle of the Island of Eeil by the orbital operculum 
coming in contact with the anterior end of the fronto-parietal 
operculum. As a rule it is less than one inch in length. 

(4) The PosTEEiOE Limb is three inches in length and is 
formed by the meeting of the temporal and fronto-parietal 
opercula over the Island of Eeil. The fissure, therefore, 
separates the frontal and parietal lobes above from the temporal 
lobe below (fig. 442). The posterior extremity of this limb, 
however, lies within the parietal lobe itself ; the convolution 
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which surrounds its upturned extremity is the supra-marginal 
gyrus of the parietal lobe (see fig. 442) . 

The directions for indicating the positions of the various 
parts of the fissure of Sylvius on the head have already been 
given (see fig. 302, p. 92). 

The Parieto- occipital Fissure (figs. 440, 443) separates the 
parietal lobe in front from the occipital lobe behind. The 
fissure indents the inner or mesial aspect of the hemisphere ; 
it is only the upper extremity of the fissure (external parieto- 
occipital) which is seen on the outer aspect of the brain. It 
will be described more fully when the mesial aspect of the 
brain is dealt with. 

The Ramus Occipitalis of the Intra-parietal Fissure (see 
fig. 440), a vertical furrow on the outer surface of the hemi- 
sphere, situated rather behind the line of the parieto-occipital 
fissure, separates the comparatively small outer surface of. the 
occipital lobe behind from the luuch larger parietal lobe in 
front. It is inconstant in depth and length. 

Lobes of the Brain, — It will be seen that the convolutions 
on the outer or lateral aspect of each hemisphere are divided 
into five areas or lobes by means of the fissures just described 
(fig. 442) : 

1. The Island of Ebil or Insulae Lobe, buried within 
the fissure of Sylvius (fig. 441). 

2. The Feontal Lobe, which includes the convolutions in 
front of the fissure of Rolando. 

3. The Occipital Lobe, comprising the convolutions behind 
the parieto-occipital fissure and the ramus occipitalis of the intra- 
parietal fissure (fig. 442). The prae-occipital notch, caused by 
one of the inferior cerebral veins, marks on the lower border of 
the hemisphere the union of the occipital and temporal lobes 
(fig. 442). 

4. The Parietal Lobe, between the fissure of Eolando in 
front and the parieto-occipital and ramus occipitalis behind. 

5. The Tempoeal (temporo-sphenoidal) Lobe includes all 
on the lateral aspect below the anterior three-fourths of the 
fissure of Sylvius. This lobe fuses behind with, and is not 
strictly separable from, the occipital and parietal lobes. 

Mesial and Tentorial Aspects of the Brain (figs. 443 
and 445). — To see the inner or niesial aspect and the surface 
which rests on the tentorium cerebelli, which is continuous 
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with the mesial aspect, it would be necessary to completely 
separate one hemisphere from the other. It is not advisable 
that any degree of force should be used in separating the hemi- 
spheres of the brain at this stage of its dissection, but by 
pulling on them gently the student will be able to pick .away 
the arachnoid and pia mater from the convolutions and sulci of 
the mesial and tentorial aspects, and at any rate recognise the 
position of the lobes and fissures. To see these clearly he ought 
to have a mounted or ' store ' specimen before him, such as is 
shown in fig. 443, on which to verify the following description. 



Fig. 442. — Lateral view of the convolutions of the beain. 
(Anderson, after Thane, in Heath's ' Anatomy.') 
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On the mesial surface of the brain the following fissures 
should be recognised : 

(1) Calloso-maeginal (fig. 443).— It begins on the inner 
surface of the frontal lobe below the corpus callosum, and, 
sweeping round at some distance from the anterior extremity 
of that body, passes backwards and separates the cortex on the 
mesial aspect into an outer or mabginal gyrus and an inner 
or CALLOSAL gyrus (gyrus fornicatus). Some distance in front 
of the parieto-occipital fissure and behind the termination of 
the fissure of Eolando, the calloso-marginal fissure turns upwards 
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and ends at the upper margin of the mesial surface. The greater 
part of the marginal gyrus belongs to the frontal lobe ; only a 
small posterior part, that behind the termination of the fissure 
of Rolando, belongs to the parietal lobe. A quadrate area — the 
PEECTJiCEATB gyrus (quadrate lobule) — in front of the parieto- 
occipital fissure and behind the termination of the calloso- 
marginal, also belongs to the parietal lobe. A slight sulcus, 
continuing the line of the calloso-marginal fissure, separates 
the precuneate gyrus above from the callosal gyrus below. That 
the marginal gyrus belongs to the frontal and parietal lobes is 



Fig. 443. — The inner and tentorial sdkfaces of a cerebeal hemisphere showing 
THE convolutions AND SULCI. {Aiidersoii, after Thane', in Heath's ' Aiiatomy.') 
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shown by the fact that, when suitably stimulated during life, 
it gives rise to definite movements in the body and limbs. It 
belongs, in part at least, to the sensori-motor area of the brain. 

(2) The Pabibto-occipital Fisstjeb (fig. 443) is a vertical 
indentation on the inner aspect of the brain, separating the 
mesial surfaces of the parietal and occipital lobes. Its upper 
extremity is seen on the lateral aspect of the brain, indenting 
the upper margin ; its lower extremity terminates in the 
calcarine fissure (fig. 443). 

(3) The Calcaeinb Fissubb (fig. 443) begins behind, often 
in a T-shaped sulcus, on the inner aspect of the occipital pole. 



326 THE BRAIN 

and passing forwards ends on the tentorial surface of the cere- 
brum below the posterior extremity (splenium) of the corpus 
callosum. The internal parieto-occipital fissure joins it, and 
between them is cut off a triangular area on the mesial surface of 
the occipital lobe — the ctjNEATB gyeus or lobule. The cal- 
carine fissure is very deep ; several buried or annectant gyri cross 
its floor ; the optic radiation ends in its cortex ; the convolutions 
bounding it are closely connected with the sense of sight. 

(4) The Callosal Eissxjee (fig. 443) separates the callosal 
gyrus from the corpus callosum. It is shallow. 

Fissures on the Tentorial Aspect of the Brain.— A rounded 
ridge below the calcarine fissure marks the junction of the 
tentorial and mesial aspects of the brain. 

(1) The CoLLATEEAL FissTJRE (fig. 443) commences on the 
tentorial surface below the calcarine fissure and, running 
parallel to it, passes forwards to end on the inner aspect of the 
temporal pole. Its anterior part is commonly broken up and 
irregular. Towards the posterior end Its depth is considerable. 
It separates the temporal lobe of the brain from the hippo- 
campal or uncinate gyrus above the fissure. 

It will be thus seen that parts of the frontal, parietal, and 
occipital lobes appear on the mesial surface of the brain and of 
the temporal lobe on its tentorial aspect. As on the lateral 
aspect, the temporal lobe fuses behind with, and cannot be 
distinctly demarcated from, the occipital lobe. It would be well 
to include with the occipital lobe all of that part of the 
tentorial surface which lies below or external to the calcarine 
fissure and behind the line of the parieto-occipital. 

Limbic Lobe. — The limbic lobe is made up of two convolu- 
tions or gyri : (1) the callosal (gyrus fornicatus), (2) the hippo- 
campal or uncinate. This is how Broca, who described it first, 
defined it, but many vestigial parts of the cortex have been added 
to it. Kecent research, however, has shown the advisability 
of returning to Broca's original definition. 

The Callosal Gyeus or Gyrus foenicatus lies above 
the corpus callosum, and is separated from the frontal and 
parietal lobes by the calloso-marginal fissure and the sulcus 
which continues backwards the fine of that fissure (fig. 443). 
It bends round the anterior extremity (the genu) of the corpus 
callosum, and also round its posterior extremity (the splenium). 
' The HippocAMPAL or Uncinate Gyeus is continuous 
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behind the splenium with the callosal gyrus, and passes forwards 
above the collateral fissure to end in an enlargement (the 
uncus) situated above the temporal pole (fig. 443). This gyrus 
appears to be devoted to the senses of smell and taste. The 
incisura temporalis separates the uncus from the pole of 
the temporal lobe (fig. 453, p. 348). 

Summary op the Lobes.— Thus it has been seen that the 
cortex of each hemisphere is divided into six areas or lobes. 
Pour of these, viz. the Frontal, Parietal, Occipital, and Tem- 
poral, appear on the external surface ; and one, viz. the Insular 
lobe, is buried in the fissure of Sylvius. On the mesial or 
tentorial are found (1) the Limbic, (2) parts of the Frontal, 
Parietal, Occipital, and Temporal. 

Rhinencephalon. — There is a seventh lobe, however, which 
is made up of quite a peculiar part of the cortex. For the greater 
part, if not entirely, it is developed in connection with the sense 
of smell. It represents in the evolution of the vertebrate 
brain the very first parts to appear. In man, it can be readily 
understood, this lobe, which constitutes such a large part of 
the low vertebrate brain, has been broken up and reduced 
to a number of vestigial remnants. These cannot be well 
examined at the present stage of the dissection, and must be 
deferred to a later stage (see p. 347 and fig. 453). 

The Gyri and Sulci of Each Lobe. — Having thus gained 
a general conception of the six parts or lobes into which the 
cortex of the brain is divided, the dissector should now turn 
again to his own part and examine the various convolutions in 
each lobe. 

Gyri or Convolutions of the Frontal Lobe. — There are 
three surfaces on the frontal lobe : (1) External or Galvarlal; 
(2) Inferior or Orbital ; (3) Mesial. 

(1) On the External Surface (fig. 442) : 

{a) The Ascending Frontal or Precentral Gyrus, in front 
of the fissure of Eolando or Central fissure. The gyrus is de- 
marcated in front by the ascending frontal oic precentral sulcus, 
which commonly shows a separation into an upper and lower 
segment. The lower segment or inferior precentral sulcus 
bends forward to end in the middle frontal convolution. The 
upper segment or superior precentral sulcus represents a 
T-shaped piece of the superior frontal sulcus. 

(b) The Superior or First Frontal Gyrus passes from the 
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ascending frontal sulcus behind to the frontal pole of the brain. 
It lies between the great longitudinal fissure above and the 
superior frontal sulcus below. The superior frontal sulcus 
is broken up into three or four parts, the posterior part 
being continuous with the superior precentral sulcus. A 
series of minor sulci, which may be mistaken for the superior 
frontal, subdivide the superior convolution into upper and lower 
parts. 

(c) The Middle or Second Fronted Gyrus is separated from 
the last by the superior frontal sulcus ; it is separated from the 
next by the inferior frontal sulcus. The inferior part of the 
ascending sulcus terminates in this gyrus. The middle frontal 
gyrus is subdivided by minor longitudinal sulci. The posterior 
extremities of the upper and middle frontal gyri belong to the 
sensori-motor areas (fig. 440). 

{d) The Inferior or Third Frontal Gyrus (fig. 442) is better 
developed on the left than on the right side of the brain, except 
in left-handed people, in whom the opposite is true. Broca, 
it is commonly said, was the first to show that this area of the 
brain on the left side was concerned in speech, and by many 
it is still spoken of as Broca's convolution. It is imperfectly 
separated from the second or middle frontal convolution above, 
and merges in the orbital surface below. The ascending and 
anterior horizontal limbs of the fissure of Sylvius subdivide it 
into three parts, which form opercula or lids over the Island of 
Eeil (fig. 440). The part situated between the two Sylvian 
limbs is the pars triangularis ; that between the ascending limb 
and the ascending frontal convolution, the pars hasilaris ; the 
part between the pars triangularis and the orbital surface, the 
pars orhitalis (fig. 441). 

The external surface of the frontal lobe is thus subdivided 
into four parts, the Ascending, Superior, Middle, and Inferior 
Frontal Gyri or Convolutions. 

(2) The Oebital Sueface of the Frontal Lobe rests on the 
roof of the corresponding orbit. The arrangement of sulci is 
extremely variable, but the following parts can usually be 
defined (fig. 444) : 

{a) The Gyrus Rectus, between the sulcus rectus (olfactory 
sulcus, containing the olfactory tract) and the longitudinal 
fissure. 

(b) An irregular triradiate sulcus subdivides the remainder 



PAEIBTAL LOBE 



329 



Fig. 444. — Oebital suki'ACe of the 
frontal lobe, and island of 
Reil. (Anderson, after Turner.) 

(The tip of the temporal lobe is 
removed.) 



of the orbital surface into three districts : an anterior continuous 
with the superior frontal, an external with the middle frontal, 
and a posterior with the inferior frontal convolution. 

(3) The Mesial Surface shows only the long curved 
Marginal Gyrus (fig. 443). This is separated from the callosal 
gyrus by the calloso-marginal fissure ; at the margin of the longi- 
tudinal fissure it is continuous with the superior and ascending 
frontal convolutions. Short longitudinal sulci subdivide it. 
The posterior third of the marginal gyrus is distinguished as 
the paracentral lobule. The part behind the upper Eolandic 
point is, strictly speaking, part 
of the parietal lobe. 

The Parietal Lobe has only 
two surfaces, viz. (1) Calvarial 
or External ; (2) Mesial. 

1. Gtri or Convolutions 
OF THE External Surface. 

{a) The Ascending Parietal 
or Post-central Gyrus is situated 
behind the fissure of Eolando 
(fig. 442). The ascending parietal 
or post-central fissure, usually 
subdivided into upper and lower 
segments, separates the gyrus 
imperfectly from the rest of the 
parietal lobe. The lower seg- 
ment of the ascending parietal 
is part of the Intra-parietal 
Fissure. 

(6) The Superior Parietal 
Gyrus or Lobule (fig. 442) is 
continuous in front with the 
upper extremity of the ascending 

parietal convolution. A gyrus, which bounds the parieto- 
occipital fissure, joins the superior parietal to the occipital lobe. 
The superior parietal gyrus lies between the great longitudinal 
fissure above and the horizontal part (ramus horizontalis) of 
the intra-parietal fissure below (fig. 440). It is subdivided by 
minor indentations and sulci. The anterior part of this gyrus 
belongs to the sensori-motor areas. 

(c) The Supramarginal Gyrus or Convolution (fig. 442) is 




TR. s. Triradiate siUcns. ant. orb. Anterior 
orbital gyrus. IXT. ORB. Internal orbital 
gyrus. POST. ORB. Posterior orbital 
gyrus. OPERC. Operculum. OB. Olfac- 
tory bulb occupying the olfactory sulcus. 
APR. Anterior perforated spot. ixs. reil. 
Island of Keil with its three limiting 
sulci. 
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n -shaped and surrounds the termination of the posterior 
horizontal Hmb of the fissure of Sylvius. By its anterior ex- 
tremity it is continuous above the fissure of Sylvius with the 
ascending pairietal convolution ; its posterior extremity ends in 
the angular and first temporal convolutions. 

{d) The Angular Gyrus (fig. 442) surrounds the termina- 
tion of the superior temporal fissure. Anteriorly it is united 
to the supra-marginal ; posteriorly it is continuous with the 
convolution described next. The higher visual centres have 
their seat in this convolution. 

(«) The Post-parietal convolution includes an area variable in 
size, between the angular convolution in front and the ramus 
occipitalis of the intra-parietal fissure behind. It surrounds 
the termination of the second temporal sulcus. It ruay not be 
demarcated, as in fig. 442. 

The outer surface of the parietal lobe is thus subdivided 
into five convolutions or parts — the ascending parietal, 
superior parietal, supra-marginal, angular, and post-parietal 
convolutions; and the separation is- effected principally by the 
intra-parietal fissure. 

The Intra-parietal Fissure is composed of four parts or 
rami (fig. 40) . These are : 

(a) The ramus ascendens inferior (inferior part of the post- 
central or ascending parietal fissure) separates the ascending 
parietal convolution from the supra-marginal. 

(6) The ramus ascendens superior (superior part of the 
post-central fissure) may or may not be continuous with the 
last ; it lies between the upper part of the ascending parietal 
convolution and the superior parietal. 

(c) The ramus Jwrizontalis may be continuous with one 
or both of the two parts just described, or with neither. Its 
posterior extremity may reach or fall short of the ramus 
occipitalis. The ramus horizontahs separates the superior 
parietal above from the supra-marginal, angular, and post- 
parietal convolutions below. 

(d) The ramus occipitalis (fig. 440) is the imperfect 
boundary between the parietal and occipital lobes on the 
external aspect of the brain. It is variable in depth and 
length ; it descends on the lateral aspect of the brain behind 
the line of the parieto-occipital fissure. An anterior branch > 
may connect it with the ramus horizontahs. 
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2. On the Mesial Aspect of the Parietal Lobe two gyri 
are seen (fig. 443) : 

(a) The posterior extremity of the marginal gyrus. 

(h) The Precuneate Gyrus or quadrate lobule, bounded 
behind by the parieto-occipital fissure and in front by the 
termination of the calloso-marginal. 

The Occipital Lobe, like the Frontal, has three surfaces, 
viz. : (1) External, (2) Mesial, (3) Inferior or Tentorial. 

1. On the ExTEENAL Aspect (fig. 440) the occipital lobe 
shows several sulci, but their arrangement is irregular, so that 
it is better to regard the whole of this surface as parts of a 
single gyrus. The ramus occipitalis of the intra-parietal 
fissure, frequently simulated by one or two sulci on the occi- 
pital surface, bounds the gyrus in front. Bound the upper 
extremity of the ramus occipitalis the occipital cortex becomes 
continuous with the superior parietal, at the lovver extremity 
of the ramus with the post-parietal, second and third temporal 
convolutions. 

2. On the Mesial Aspect (fig. 443) the occipital lobe 
shows only one gyrus, the Cuneate. The parieto-occipital fissure 
bounds it in front, the calcarine below. It is subdivided by 
minor sulci. 

3. The Tentoeial Aspect of the occipital lobe is continuous 
with the corresponding surface of the temporal lobe, and there 
is no natural demarcation between the two. On this aspect of 
theoccipital lobe the collateral fissure and inferior temporal sulcus 
end. Between the calcarine and collateral fissures is seen the 
Gyrus lingualis ; between the collateral fissure and the inferior 
temjporal sulcus, the posterior end of the occipito-temporal con- 
volution. The posterior end of the inferior temporal convolu- 
tion also appears on the tentorial aspect of the occipital lobe 
(fig. 443). 

The Temporal Lobe has two convoluted surfaces, viz. : 
External and Inferior or Tentorial. 

1. Gybi on the Exteenal Sueface. 

{a) The Superior or First Temporal Gyrus (fig. 442) 
bounds the fissure of Sylvius below, forming the temporal 
operculum of the Island of Eeil. It is separated from the 
second gyrus by the first temporal sulcus or parallel fissure — • 
one of the earliest to appear on the foetal brain. The middle 
part of the convolution contains the higher auditory centres ; 
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the convolution is continuous behind with the supra-marginal 
and angular gyri. 

(6) The Second Temporal Gyrus lies between the first and 
third gyri, and is continuous posteriorly with the angular and 
post-parietal gyri. The second temporal sulcus is broken into 
three or four parts. 

(c) The Third Temijoral Gyrus lies partly on the lateral 
and partly on the tentorial aspect. It rests on the roof of the 
external auditory meatus and roof of the tympanum. All three 
gyri commence at the temporal pole, which occupies the recess 
under the small wing of the sphenoid in the middle fossa of 
the skull. _ ' 

2. The Tentoeial Sueface shows part of the third and 
the whole of the occipito-temporal or fourth temporal gyrus. 
The fourth gyrus is continued behind to the tentorial surface 
of the occipital lobe (fig. 443) and ends in front in the tem- 
poral pole. It is separated from the uncinate gyrus by the 
collateral fissure, from the uncus by the incisura temporalis, 
and from the third temporal convolution by the irregular series 
of sulci forming the third temporal. The area of cortex 
between the collateral and calcarine fissures is named the 
lingual gyrus. 

Gyri or Convolutions of the Insular Lobe or Island of 
Reil. — To see the Island of Eeil, the opercula formed by the 
frontal, parietal, and temporal lobes must be pared away until 
the three limiting .sulci which bound the triangular base of the 
pyramidal Insular Lobe are exposed (fig. 441, p. 322). 

As a rule there are five minor gyri on the insular Lobe : 
two long narrow ones behind and below {gyri longi), lying in 
the line of the fissure of Sylvius, and three, sometimes four, 
short ones [gyri breves) in front, set in the direction of the 
fissure of Eolando. The central sulcus separates the three 
short from the two long gyri. The Island of Eeil, as will be 
seen better at a later stage of dissection, is the cortical cap of 
the great basal ganglia of the brain. 

Examination of a Vertical Section of the Brain in the 
line of the Great Long-itudinal Fissure. — In the natural course 
of dissection the student would now proceed to examine the 
interior of the brain, by a series of horizontal sections. Before 
proceeding to do this he will find it highly profitable to 
examine a vertical section of the brain, of which there are 
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always a number at hand, made in the line of the great longi- 
tudinal fissure. Such sections are shown in figs. 445 and 432, 
p. 303. Bj' making this preliminary examination he will come 
to know the position and relations of the chief deep structures 
of the brain, and will then be in a more satisfactory position to 
proceed with the dissection necessary to expose them. He 
will find it convenient to have such preparations by him as are 
shown in figs. 44(5 and 454. 



Fig. 445. — Mesul section of extike bkain. (After Henle.) 
The * points to the subcallosal gyrus ; above it is the basal white commissure. 
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The chief structures which he should recognise in a vertical 
sagittal section are dealt with in the following paragraphs. 
They are : 



1. The Corpus Callosum ; 

2. The Fornix ; 

3. The Septum Lucidum ; 

4. The Gyrus Dentatus ; 



5. The Dentate Fissure ; 

6. The termination of the 

Crura Cerebri ; 

7. The Third Ventricle. 
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The Corpus Callosum (fig. 445). — The cut surface of the 
corpus callosum, as seen on a mesial section of the brain, gives 
the student a good preliminary conception of its position and 
relationship. The area of its cut surface gives an indication 
of the enormous number of nerve fibres vs^hich compose it 
and join the two hemispheres of the brain together. The 
distance from the anterior extremity or genu of the corpus 
callosum to the frontal pole is much less than the distance 
from its hinder extremity or splenium to the occipital pole. 
The mass of fibres between the genu and splenium make 
up the body of the corpus callosum ; below the genu the 
fibres are arranged in a thin lamina, which descends down- 
wards and backwards and ends in the lamina cinerea, some 
distance above the chiasma. To this part the name of rostrum 
is given. 

The Fornix (fig. 453, p. 348).— Only the body of the fornix 
is in contact with the under surface of the corpus callosum. Its 
two anterior pillars, passing forwards apart, curve downwards 
and backwards to terminate in the corpora albicantia (corpora 
mammillaria), two small rounded bodies situated on the basal 
aspect of the brain (figs. 439, 445). From the posterior 
extremity of the body pass backwards the iyfo posterior pillars 
of the fornix. They are widely apart. Curving downwards 
and forwards, to the upper border of the dentate gyrus, they 
end in a band adherent to that gyrus. To the band — a direct 
continuation of the posterior pillar — is given the name of 
T.ENIA HIPPOCAMPI or PiMBEiA. The fimbria ends in the uncus 
of the hippocampal gyrus (fig. 453, p. 348). The fornix is a 
longitudinal band of nerve fibres which join centres situated in 
the basal ganglia with other areas of nerve cells situated in 
the hippocampal gyrus. 

The Septum Lucidum is best studied as now seen in a 
mesial section of the brain (figs. 445, 453, p. 348). It is a thin 
triangular layer of grey matter attached by its upper border to 
the under surface of the corpus callosum; by its lower to 
the anterior pillar of the fornix ; its rounded anterior extremity 
adheres to the rostrum of the corpus callosum. It usually 
contains a narrow closed space, dividing the septum into right 
and left halves; to this space the name of fifth ventricle 
has been given. 

The Gyrus Dentatus or Fascia Dentata is a thin serrated 
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band of grey matter hid between the outstanding hippocampal 
gyrus and the fimbria (fig. 453, p. '.^-iS). It ceases in front on 
the uncus as the band of Giacomini ; it becomes continuous 
behind the splenium with the vestigial supracallosal gyrus 
(fig. 453). 

Hippocampal or Dentate Fissuee. — This fissure separates 
the gyrus dentatus from the uncinate (hippocampal) gyrus 
(fig. 453, p. 348). It is best understood by making afterwards 
a section of the hippocampal gyrus. 

Termination of the Crura Cerebri. — The crura cerebri or 
peduncles of the brain were seen on the basal aspect, closely 
united, passing from the pons to end above, one in each cerebral 
hemisphere. A section of the peduncle is seen on the mesial 
aspect of the cerebrum at its point of entrance (fig. 453, p. 348). 
In fig. 445 it is seen to pass into the brain on the lateral aspect 
of the third ventricle. The peduncle becomes continuous 
with the lower aspect of the optic thalamus, and part of this 
great basal ganglion is also seen in s\ich a section as is shown 
in fig. 453. The cut surfaces of the optic thalamus and 
peduncle are seen to lie within the circle of the fornix. Nowhere 
is the fornix attached to them ; a great semicircular fissure, the 
Choroidal or Transverse fissure, opening into the lateral ventricles 
of the brain, separates them. The velum interpositum (see fig. 
432, p. 303), a vascular layer of pia mater, passes forwards 
beneath the splenium of the corpus callosum and projects 
through the choroidal fissure within the lateral ventricles of^ 
the brain. 

Third Ventricle of the Brain.— It will be observed that the 
third ventricle communicates behind with the fourth ventricle 
in the hind brain by a narrow canal, the aqueduct of Sylvius. 
In front, too, will be seen a narrow opening — the foramen of 
Monro — between the anterior end of the optic thalamus and 
the anterior pillar of the fornix. Through the foramina of 
Monro, the third ventricle communicates with . both lateral 
ventricles of the brain. It will be observed further that a 
very thin layer of grey matter, in which the optic chiasma is 
imbedded, forms the anterior wall and floor of the third 
ventricle. 

Vertical Coronal Section of the Brain. — There is still one 
other section of the brain that it is highly profitable for the 
student to review before proceeding with the deep dissection of 
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the brain. It is a vertical coronal (transverse) section made so 
as to lay open the lateral and third ventricles (figs. 446, 454, 
p. 353). Such a section passes through the Island of Beil and 
appears on the base of the brain just behind the chiasma. The 
following points should be recognised in it (see fig. 446) : 

(1) The corpus callosum. 

(2) The stricB longitudinales, mesiales et laterales on its 
upper surface. 

(3) The fornix under the middle part of the corpus 
callosum. 



Fig. 446. — A vertical cokonal section op the basal ganglia, lateeal and 
THiKD vENTKiCLEs. (After Schosfer.) 
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(4) The two lateral ventricles under the lateral parts of the 
corpus callosum. 

(5) The veliom interpositum under the fornix. 

(6) The narrow third ventricle between the two optic 
thalami and under the velum interpositum. 

(7) The floor of the third ventricle and optic chiasma. 

(8) The internal capsule, leaving the cut surface of the 
crusta of the peduncle, and passing up on the outer side of the 
optic thalamus to form the corona radiata in the medulla of the 
cerebrum. 

(9) The lenticular nucleus, on the outer side of the internal 
capsule and under the cortical cap of the Island of Eeil. 
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(10) The termination of the descending liorn of the lateral 
ventricle outside the uncus. Over the termination is the 
amygdaloid nucleus. 

(11) If the student places his fingers within the fissure of 
Sylvius over the apex of the island of Eeil on each side, he has 
between the fingers of his right and left hand the parts shown 
in fig. 446. From the apex to the third ventricle from without 
inwards on each side there are (1) cortex of the island of Eeil ; 
(2) a layer of white matter ; (3) a thin layer of grey matter — 
the claustntm; (4) the external capsule; (5) the lenticular 
nucleus, made up of putamen and globus pallidus ; (6) the in- 
ternal capsule ; (7) the optic thalamus ; (8) the ependyma or 
lining membrane of the third ventricle. 

DEEP DISSECTION OF THE BRAIN 

Cortex and Medulla. — The dissector should now proceed 
to examine the interior of the brain. Up to this point his aim 
has been to preserve the integrity of the brain, so that the deep 
parts, which are now to be examined, might be kept in their 
natural relationships. With a special brain knife the upper 
convexity of the hemispheres should be shaved off by a hori- 
zontal incision half an inch above the level of the corpus 
callosum. 

A thin rind or cortex of grey matter, about 3 mm. (^ inch) 
thick, in which the nerve cells are placed, surrounds a great 
white oval medullary centre. The medulla is a packed mass of 
nerve fibres so tangled in their arrangement that nothing can be 
made out as to their direction with the naked eye. But the 
student should remember that many of the fibres which make 
up the medullary mass are streaming from the motor convolu- 
tions downwards to the peduncles of the brain and the spinal 
cord beyond {line pyramidal fibres) ; others are cut as they pass 
upwards to end in the same convolutions, keeping the cortex 
in communication with the body {sensory fibres) ; others are 
passing through the corpus callosum to the other hemisphere 
{commissural fibres), while many short fibres pass from one area 
of the cortex to another on the same side {association fibres) . 
When he remembers the extremely minute size of these fibres, 
he will have some conception of the millions contained within 
the medulla of a single hemisphere. 

III. z 
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The dissector should now examine certain small tracts of 
fibres in the neighbourhood of the corpus callosum. 

(1) The Stbi^ Longitudinalbs (see fig. 446) are four minute 
tracts of fibres which pass backwards on the upper aspect of 
the corpus callosum. Two of them, the mesial strice, pass 
backwards close together, one on each side of the median 
callosal groove or raphe. They commence in the olfactory 
lobe and, passing upwards as the peduncles of the corpus 
callosum on the subcallosal gyrus, they reach the rostrum of 
the corpus callosum. They pass backwards and disappear 
round the splenium to end in the fascia dentata (fig. 453, p. 348). 
The lateral striae, on the other hand, are vestigial remains of 
the supracallosal gyn, and are hid on the corpus callosum by 
the overhanging edge of the callosal gyrus. They end behind 
in the fascia dentata, of which gyrus they are really part (see 
fig. 453, p. 348). 

(2) The CiNGULUM is a bundle of fibres which lies hid with 
the lateral strire, over the lateral part of the corpus callosum and 
under the overhanging callosal gyrus (fig. 446) . To see it the 
edge of the callosal gyrus must be raised. The layer of white 
fibres which compose the cingulum is seen adherent to the 
callosal gyrus passing in a longitudinal direction. The cingula 
are commissural or association tracts of fibres that unite various 
areas of the callosal and hippocampal or uncinate gyri (the 
limbic lobe). They commence in the anterior perforated 
space, and are found running along the callosal and hippo- 
campal fissures. 

Corpus Callosum.— Vertical sections of this great inter- 
hemispheric commissure have already been examined; the 
dissector should now shce off the cortex down to the level of 
the upper surface of the corpus callosum. The fibres which 
compose the corpus cahosum radiate out in the medulla of 
each hemisphere (fig. 447) ; many of the fibres from the cortex 
of the opposite side pass downwards in the medulla towards 
the basal ganglia, but their termination is not yet known with 
a full degree of certainty. The fibres of the genu radiate 
forwards to the frontal cortex— these fibres form t'h.e forceps 
minor ; the fibres of the splenium spread outwards and back- 
wards to the occipital lobe— they form ihe forceps major; the 
lower fibres of the body spread out over the roof and outer 
wall of the descending and posterior horns. To these fibres 



PARTS BENEATH THE COEPUS CALLOSUM 339 

the name of tapetum is given (fig. 447). The rostral fibres 
have already been seen on section (fig. 432, p. 303). 

Parts beneath the Corpus Callosum.— The corpus 
callosum has to be removed with the greatest care if the 
structures which lie beneath it are to be left uninjured. It 
forms the roof of the lateral ventricles (fig. 446). The body 
of the fornix and the septum lucidum are adherent to its 
under surface along the middle line (see fig. 446) ; these struc- 
tures separate the two lateral ventricles. The part of the 



Fig. 447. — A dissection or the white matter of the posterioe part of the 

EIGHT CEBEBKAL HEMISPHERE. (ViEWED FROM THE INNER SIDE.) {ScllWalie.) 
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corpus callosum which appeared in the longitudinal fissure 
should be left in situ, while the parts covering the lateral 
ventricles should be separated from it by longitudinal incisions, 
raised outwards and dissected away. The lateral ventricles will 
then be exposed (fig. 448). 

Divisions of the Lateral Ventricle, — The lateral ventricle 
contains cerebro-spinal fluid ; it represents the cavity of the 
cerebral vesicle out of which the cerebrum was formed. The 
ventricle is lined by a delicate dark-coloured membrane — the 
Ependyvm. The ependyma is covered by a layer of columnar 

z 2 
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epithelium. Each lateral ventricle is suhdivided into four 
parts: the central chamber ox body ; the anterior ho rnxesuchmg 
forwards by the side of the septum lucidum (fig. 448) ; the 
posterior horn projecting backwards within the occipital lobe ; 
the descending horn, a recess which passes within the temporal 
lobe, at the junction of the posterior horn and the body. 

Structures forming- the Floor of the Body and Anterior 
Horn of the Lateral Ventricle : 

(a) The Caudate Nucleus is a large comma-shaped mass of 
grey matter, forming part of the great basal ganglion known 

as the CORPUS steia- 
FiG. 448. — Latekal ventricles of the bkain. tum. The rounded 

(From Hirschfcld and LeveilU.) , t /. , i i 

head of the nucleus 
projects on the floor 
of the anterior horn, 
while the tail passes 
backwards on the 
floor of the body 
of the ventricle and 
disappears from view 
in the roof of the 
descending horn (fig. 
44.S, 3). If this nu- 
cleus is removed on 
one side by the 
handle of the scalpel, 
the fibres of the 
internal capsule — 
motor and sensory 
fibres passing from 
the crura cerebri to 
the cortex — are ex- 
posed. 

(b) The TcBnia 
(fig. 449) is a small fasciculus of fibres which 

It lies 




1. Septum lucidum. 2. Pifth Tentricle. 3. Corpus striatum. 
4. Corpus callosum, reflected. 5. Foramen of Mouro. 
6. Xffiuia semicircularis. 7. Thalamus (opticus). 8. Cboroid 
plexus. 9. Body of foruix. 10. Lyra. 11. Posterior 
extremity of corpus callosum. 12. Commencement of de- 
scending cornu. 13. Vena Galeni. 14. Hippocampus minor. 
15. Posterior cornu of lateral ventricle. 



Semicircularis 

passes along the inner border of the caudate nucleus. 

in a groove between the caudate nucleus and optic thalamus. 

The fibres spring from the anterior pillar of the fornix and 

disappear on the roof of the descending horn, ending in the 

amygdaloid nucleus. 

(c) The intra-ventricular part of the upper surface of 
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the Optic Thalamus, marked off from the rest of this surface 
by the sulcus cJioroicleus (fig. 449). 

(d) The Choroid Plccus (fig. 448) or villous fringe of the 
velum interpositum. The plexus lies on the sulcus choroideus. 
In the villi of the plexus the choroidal arteries terminate and 
the choroidal veins commence. A vein is seen to leave the 
corpus striatum and join the choroidal vein in the velum inter- 
positum; the vein of Galen is thus formed (fig. 450). The 
choroidal villi have to do with the secretion or absorption, 
or perhaps vi^ith both, of the intra -ventricular cerebro-spinal 
fluid. 

(e) The free edge of the body of the Fornix (fig. 448, 9). 
Structures in the Mesial or Septal Wall of the Lateral 

Ventricles : 

(a) The Septum Lucidum (fig. 442) separates the anterior 
horn and anterior part of the body of one lateral ventricle- 
from the other. It is only in front that the mesial v?all is of 
any depth (see' fig. 449). 

(b) Behind, the hody of the fornix forms the mesial wall, 
but it is so shallow that the roof, formed by the corpus 
callosum, almost rests on the optic thalamus (fig. 446). 

(c) Foraniot of Monro (fig. 432, p. 303). Between the 
choroid plexus on the apex of the velum interpositum and the 
anterior pillar of the fornix, on a level with the ventricular 
floor, each lateral ventricle communicates with the third ven- 
tricle through the foramen of Monro. The two foramina have 
a common opening into the third ventricle. Their size varies, 
and probably depends to some extent on the degree of care 
which has been taken in retaining the natural relationships of 
the velum interpositum during the removal of the brain. 

There is no outer wall to the lateral ventricle ; the floor 
rises to meet the roof on the outer side (fig. 446) . 

The PosTEEiOB Horn of the lateral ventricle is contained 
in the occipital lobe (fig. 448) ; the tapetum of the corpus 
callosum forms its outer wall and roof. The splenial fibres 
(forceps major) of the corpus callosum give rise to an elevation 
on the inner wall, the bulb of the cornu. Below the bulb, the 
inner wall is indented by the calcarine fissure ; the eminence 
so caused is named the Hippocampus minor or Calcar avis 
(fig. 451). The apex of the horn is directed inwards. The 
posterior fibres of the internal capsule (optic radiations) pass 
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backwards round its outer wall and floor to end in the cortex 
of the calcarine fissure. HYiq fascicidus longitiidinalis inferior 
also passes backwards in its floor ; it is a bundle of association 
fibres uniting the occipital and temporal lobes (fig. 447). 

Fig. 449.— MEbTENCEPHALON, MESENCEPHALON, AND THALAMENCEPIIALON, FROM THE 

DORSAL SURFACE. (Aft&T Oberstciner.) 
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Velum Interpositum. Dissection.— It is more convenient 
to examine this structure before midertaking the dissection 
necessary to expose the descending horn of the lateral ventricle. 
The ^ velum is seen to pass under the splenium. The splenium 
IS raised upvi^ards and forwards, after being divided on each side 
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at the forceps major. The posterior pillars of the fornix are then 
seen to pass downwards from the under surface of the splenium 
to disappear in the descending horn. When the posterior pillars 
are cut through, the corpus callosum can be raised forwards 
with the body of the fornix attached to its under surface. The 
anterior pillars of the fornix should be divided above the 
foramina of Monro ; the septum lucidum is divided forwards 
to the genu of the corpus callosum. The part of the corpus 
callosum thus removed has the body of the fornix, parts of the 



Fig. 450. — The velum interpositum, ekom above. {Semi-diagrammatic.) 
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anterior and posterior pillars, and part of the septum lucidum 
attached to its under surface. The upper surface of the 
velum interpositum is now exposed (fig. 450) . It is an inflec- 
tion of the pia mater within the ventricles of the brain, 
through the choroidal or transverse fissure ; in the velum vessels 
enter and leave the ventricles of the brain. A reference to 
fig. 432, p. 303, and fig. 446, p. 336, may assist in forming an 
accurate conception of the position and relationships of this 
important structure. 

It is shaped like an arrow-head (fig. 450) ; the point of 
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the arrow is broad and projects into the foramina of Monro ; 
its lateral barbs are long and pointed, and project within the 
descending horns. The base of the arrow lies beneath the 
splenium, and is there continuous with the pia mater ; its free 
lateral edges project within the ventricles and receive a cover- 
ing of ependyma (fig. 446). They are fringed by choroidal 
villi ; whether these secrete or absorb the cerebro-spinal fluid, 
or both, is not definitely settled. The anterior and posterior 
choroidal arteries, from the internal carotid and posterior 
cerebral respectively, ramify in the velum and choroidal villi 
and plexus. The choroidal vein commences in the choroid 
plexus ; the vein of the corpus striatum passes on to the velum 
.at the foramen of Monro (fig. 450) and joins the choroid vein 
to form the Vein of Galen. The right and left veins of Galen 
pass backwards and unite to form the Great Vein of Galen, 
a short trunk which ends in the straight sinus (fig. 432). 
Pressure applied to the veins of Galen may lead to dropsy of 
the ventricles of the brain. 

The Fissura Choroidea or Great Transverse Fissure is filled 
by the velum interpositum ; when the velum is withdrawn the 
fissure appears on the mesial surface of each hemisphere as a 
semicircular slot ox3ening into the body and descending horns 
of the lateral ventricle (fig. 453, p. 348). The fissure is bounded 
by the optic thalamus on its shorter or concave side, and by 
the fornix on its convex or longer side (fig. 453). While the 
apical and lateral fringes of the velum interpositum project 
within the lateral ventricle and descending horn, the body of 
the velum rests between the splenium and body of the fornix 
above, and the optic thalami and third ventricle below (fig. 
446, p. 336). To this interval containing the body of the 
velum it would be well to restrict the term ' Transverse Fissure,' 
and apply the term choroidal strictly to the fissure which allows 
the edges of the velum to pass within the lateral ventricles (see 
fig. 453, p. 348, and fig. 446, p. 336). 

The Body of the Fornix should be examined on the under 
surface of the mesial part of the corpus callosum. It rests on 
the velum interpositum (see fig. 446). Anteriorly the two 
pillars come closely in contact (fig. 453). As they pass back- 
wards, forming the body, they diverge widely and become 
flattened out, the lateral margins projecting in the floor of the 
lateral ventricles. Between the diverging pillars are transverse 
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Fig. 451. — The descending 
and posteeiok coenua of 
the lateral ventricles. 
{Hirschfeld and heveilU.) 



and oblique bands of grey matter and fibres. To this striated 
part, adherent to the under surface of the splenium, the name 
of lyra has been given. 

Parts covered by the Velum Interpositum (see fig. 416).— 
On each side the velum rests on the upper surface of the optic 
thalamus ; between the optic thalami its lower surface forms 
the roof of the third ventricle and is there covered by the 
ependyma lining that chamber (fig. 
416). A mass of vilH hangs within 
the third ventricle from its under 
surface. As the velum interpositum 
is removed, care must be taken at 
the posterior end of the third ven- 
tricle, for there the pineal body 
projects within and is adherent to 
the velum (fig. 449, p. 342). Ee- 
nioval of the velum also exposes the 
corpora quadrigemina on the dorsal 
aspect of the crura cerebri (mesen- 
cephalon) (fig. 449). 

The Descending" Horn of the 
Lateral Ventricle can now be freely 
examined. It lies within the tem- 
poral lobe. To examine it con- 
veniently, the temporal and occipital 
lobes should be removed together 
(fig. 451). This is not a difficult 
matter ; for the section of the pos- 
terior pillars of the fornix, the with- 
drawal of the velum interpositum, 
and the removal of the corpus 
callosum allow the two lobes to be 
broken av/ay at the Sylvian and 
choroidal fissures. Tapetal fibres of 

the corpus callosum form its roof and outer wall. The 
descending horn is bent under the lower lateral aspect of the 
optic thalamus (fig. 446). 

Parts to be recog-nised in the Descending Horn (figs. 451 
and 452). — 1. The Hippocampus Major (fig. 451, i) forms a 
sharply marked elevation along its floor. Near the lower ex- 
tremity of the horn, just external to the uncus, the hippocampus 




.. Pes hippocampi. 2, Tsenia liippo- 
campi. 3. Hippocampus major, i. 
Dentate convolution with opening 
of dentate fissure on its inner side, 
and the upper surface of the imci- 
nate gyrus internal to the fissure. 

5. Emineutia collateralis. 6. Posterior 
pillar of fornix (cut). 7. Hippo- 
campus minor (the forceps major 
is seen on the inner side of this in 
continuity with the spleniimi).. 

6. Splenium. of corpus callosum 
(cut). 9. Posterior cornu. 
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Fig. 452. — A section theough 

THE STEUCTUEES IN THE 
FLOOE OF THE DESCENDING 

HOEN. (Hirschfeld and 
LeveilU.) 
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becomes enlarged and ends in an indented extremity, the pes 
hippocampi. If the dissector will separate the dentate gyrus 
(fascia dentata) from the ]iip>p)ocampal or uncinate (fig. 453) 
a,nd insert the handle of his knife in the hippocampal fissm"e 
which separates these two gyri, he will find that it may be 
passed within the hippocampal elevation. The hippocampus 
major is an inflection in the floor of the descending horn, 
caused by the hippocampal fissure. This is best seen in such 
a section as is shown in fig. 451. Thus it will be seen that a 

considerable area of cortex is buried 
on the walls of the hippocampal 
fissure. 

2. The Bminentia collateealis 
is a less distinctly marked triangular 
elevation on the floor of the upper 
part of the descending horn (fig. 451, 5). 
It will be found to be caused by the 
collateral fissure. 

3. The PosTERiOB Pillar op the 
Fornix and its forward continuation, 
the Fimbria, pass forwards adhering 
to the inner margin of the hippo- 
campus major. The Fornix as a 
whole has been already seen (fig. 453). 
The Fimbria ends anteriorly in the 
Uncus. 

4. The Alveus, a layer of white 
fibres, arranged longitudinally on the 

hippocampus major. The fimbria represents the thickened 
lateral margin of the alveus. 

5. The Choroid Plexus almost fills the descending horn. 
The plexus is attached to the lateral barb of the velum inter- 
positum which lies between the fimbria and the optic thalamus 
and closes the choroidal fissure (figs. 450, 463). The fissure 
IS an artificial hiatus in the descending horn, caused by the 
withdrawal of the velum interpositum and choroid plexus. 

_ 6. The Amygdaloid Nucleus is a mass of grey matter 
withm the uncus, overhanging and bulging into the termina- 
tion of the descending horn. It hes below the lenticular 
nucleus (fig. 446). 

7. The Tail of the Caudate Nucleus descends on the 
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roof of the horn and ends near the amygdaloid nucleus. The 
Tccnia semicircular in also accompanies the tail of the caudate 
nucleus and ends in the amygdaloid nucleus. The taenia was 
already seen in the floor of the lateral ventricle in the groove 
between the caudate nucleus and optic thalamus (fig. 449). 

Rhinencephalon. — After enumerating the six great lobes 
into which the cortex of the brain is divided on ]3- 327 it was 
mentioned that there still remained certain gyri, vestigial in 
nature for the greater part, which did not fall into either of 
the six great lobes. On the other hand, there can be little 
doubt that they constitute by themselves not an unnatural lobe 
of the cortex, to which the name rhinencephalon is given. 
Most of the areas of cortex which belong to this lobe have 
been already seen ; they need only again be noted and grouped 
together (see fig. 453). They are : 

(1) The clfactory bulb and tract. 

(2) The mesial and lateral olfactory roots with the trigonum 
olfactorium between them ; 1 and 2 are developed as the 
olfactory lobe from a point of the embryonic cerebral vesicle 
represented by the extremity of the anterior horn of the lateral 
ventricle. 

(8) The anterior perforated space, separated from the 
trigone by a transverse fissure ; also the grey matter in the 
depth of the vallecula Sylvii. The rhinencephalon or rhinen- 
cephalic lobe is ' racquet-shaped,' and the three parts just 
described correspond to the handle. 

(4) The subcallosal gyrus under the rostrum (fig. 458), the 
supra-callosal gyrus, including the mesial and lateral striae 
longitudinales and all the grey matter on the upper surface of 
the corpus callosum, belong to this lobe. The corpus callosum 
was developed in the upper part of the lobe. 

(5) The septum lucidum (grey cortical matter) and the grey 
matter of the fornix, between the body of the fornix and the 
corpus callosum, are also parts of this lobe. Parts 4 and 5 
represent the upper limb of the racquet-shaped lobe (fig. 463). 

(6) The fascia dentata (dentate gyrus) runs backwards and 
becomes continuous with the supracallosal vestigial gyrus 
under the splenium (fig. 453). The dentate gyrus represents 
the inner margin of the cortex. 

(7) The cortex buried in the hippocampal fissure, with the 
posterior part of the uncus and two other pieces of cortex that 
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may come to the surface under the splenium (fig. 453). Parts 
6 and 7 constitute the lower limb of the racquet-shaped lobe. 

Now, as may be seen from fig. 453, the posterior part of the 
loop of the racquet bounds and fringes the choroidal fissure. It 
is to be remembered that the fornix and fimbria are developed, 
as can be readily seen from fig. 453, in the margin of the 
rhinencephalic cortex which bounds the choroidal fissure. 
Although the anterior pillars have ultimately their most close 
connections with the optic thalamus, yet fibres do leave the 
anterior pillars and pass to the gyrus subcallosus. The fornix 

Pig. 453. — The vkstigial gyki of the ehinencephalon, the choroidal eissuke, 
fornix, and corpus callosum. 
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then, for the great part, is the commissure of the rhinencephalon. 
Lastly it will be seen that the choroidal fissure is situated 
between what is really the inner margin of the rhinencephalon 
(occupied by the fornix) and the optic thalamus. In this 
description of the rhinencephalon the teaching of Dr. Elliot 
Smith has been closely followed. 



The Third Ventricle is now seen from above as a narrow 
space between the two optic thalami (fig. 446, p. 336). The 
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adjacent surfaces of the optic thalami are often joined or fused 
together in their central parts by a wide band — the middle or 
grey commissure. TheEoop of the ventricle is formed by the 
velum interpositum ; over the velum and in close contact with 
it He the body of the fornix and corpus callosum (fig. 446). It 
presents for examination : (1) floor, (2) roof, (3) lateral walls, 
(4) anterior extremity, (5) posterior extremity. 

The Floor of the Third Ventricle is a narrow, thin lamina 
of grey matter, which should now be examined on its inner 
as well as on its outer aspect, already seen on the base of the 
brain (Plate LIV, p. 314). The following parts appear in 
the floor, from before backwards (see fig. 439, p. 317, and 
fig. 458, p. 363) : 

(a) The qpiic chiasma. — There is an intra-ventricular recess 
both in front of it and behind it. That in front is known as 
the optic recess. 

(6) The tuber cinereimi, a thin plate of grey matter seen on 
the basal aspect as an elevation behind the chiasma and optic 
tracts and between the peduncles of the brain. 

(c) The infundibulum or stalk of the pituitary body. It 
projects downwards from the tuber cinereum (fig. 319, p. 125). 

(d) The corpora mammillaria or alhicantia, two rounded 
nodules, not visible in the floor from within but seen project- 
ing on the inter-peduncular space on the basal aspect of the 
brain. 

(e) The posterior perforated space in the angle between the 
criira cerebri or peduncles of the brain. Through it the postero- 
mesial branches- of the posterior cerebral arteries reach the third 
ventricle and grey matter surrounding it. 

It will be thus seen that the diamond-shaped intbe- 
PBDUNCXJLAE SPACE (Plate LIV) bounded by the peduncles, 
optic tracts, and chiasma, seen on the basal aspect of the brain, 
forms the floor of the third ventricle. 

At the Antbeior Extbemity of the ventricle the following 
points should be examined (see fig. 432, p. 303, and fig. 319, 
p. 125). 

(a) The Lamina Cinerea, a thin plate of grey matter stretch- 
ing from the rostrum of the corpus callosum above to the optic 
chiasma below (fig. 453). It forms the anterior wall of the 
ventricle. 

(&) The Anterior Pillars of the fornix, which diverge some- 
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what as they bend downwards and backwards, sHghtly buried 
in the lateral wall of the ventricle, to end in the corpora mam- 
millaria (fig. 449). 

(c) The Anterior Commissure, a thick rounded strand of 
fibres which connects one temporal lobe with the other. It is 
seen within the anterior extremity of the ventricle, passing 
across in front of the anterior pillars of the fornix. Its position 
is best studied in such a section as is shown in fig. 453, p. 348, 
or fig. 432, p. 303. 

(d) The Foramina of Monro, passing upwards on each side 
between the anterior pillar of the fornix and the prominence of 
the anterior extremity of the optic thalamus (fig. 449). 

At the PosTBEiOR BxTBBMiTY of the third ventricle the 
student should examine : 

(a) The Opening of the Aqueduct of Sylvius (see fig. 432, 
p. 303). 

(b) The Posterior Commissure, a thin transverse band 
which projects above the opening of the aqueduct (fig. 432, 
p. 303). It is part of the dorsal commissural fibres found in 
the quadrigeminal plate of the mesencephalon. 

(c) The Pineal Body is about the size of a grain of wheat 
or a cherry-stone (fig. 449). It adheres to the under surface 
of the velum interpositum, lying between the veins of Galen, 
and rests in the sulcus between the upper quadrigeminal bodies. 
Its stalk attaches it to the posterior extremity of the third 
ventricle above the opening of the aqueduct. A strand of 
fibres (stria pinealis) emerges from the stalk on each side and 
passes forwards on the optic thalamus along the upper margin of 
the lateral wall of the third ventricle. The depression between 
the optic thalamus and pineal stalk is the trigonum hahenulce. 
The ganglion of the habenula or stalk of the pineal body lies 
in its floor. The pineal recess projects with the stalk of the 
body (fig. 432). 

The EooF of the third ventricle is formed by the velum 
interpositum. The choroid plexus of the ventricle — the struc- 
ture concerned in the secretion or absorption of the cerebro- 
spinal fluid — hangs within the ventricle from the roof (fig. 446). 

The third ventricle is lined by ependyma, a thin layer of 
grey matter and neuroglia covered with columnar ciliated 
epithelium. The ventricle contains cerebro-spinal fluid, which 
is in communication with the fluid of the lateral ventricles 
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through the foramina of Monro and with that of the fourth 
ventricle through the aqueduct of Sylvius (fig. 432). 

Optic Tracts (see fig. 439, p. 317).— From the third ven- 
tricle in the embryo arose the optic vesicles, out of which 
the retina, optic nerves and tracts were formed. Hence the 
termination of the optic tracts in the grey matter which sur- 
rounds the third ventricle. The optic recess, in the floor of the 
ventricle in front of the chiasma, marks the point in the ven- 
tricle at which the vesicles arose (fig. 432, p. 303). 

Along the optic tracts, stimuli started in the retina by rays 
of light pass to certain masses of nerve cells in the neighbour- 
hood of the posterior extremity of the third ventricle. Iji 
their passage outwards, along the anterior border of the inter- 
peduncular space and round the crura cerebri (fig. 439, p. 317) to 
reach the posterior extremity of the optic thalamus, the optic 
tracts are hid by the hippocampal or uncinate gyri of the limbic 
lobes (fig. 455) ; with the removal of the temporal lobe this 
gyrus also was removed and the optic tracts exposed. 

Tbemination of the Optic Teact. — As the optic tract 
(fig. 456, p. 358) reaches the posterior inferior surface of the optic 
thalamus, it divides into an anterior or lateral and a posterior or 
mesial division. The anterior or lateral division terminates 
(1) in the projecting posterior extremity of the optic thalamus 
— the pulvinar ; (2) the external geniculate body, a small mass 
of nerve cells situated on the optic thalamus below and ex- 
ternal to the pulvinar (fig. 456) ; (3) the upper corpus quadri- 
gemimim. The fibres passing to this body form the superior 
brachium (fig. 460). 

Tlhe posterior or mesial division of the tract, much smaller 
than the anterior, ends in the internal geniculate body, a small, 
rounded, well demarcated elevation behind and below the 
pulvinar and external to the superior ■ corpus quadrigeminum. 
It is probable that the fibres of the posterior division are not 
connected with the optic nerves, but are really part of Gudden's 
commissure— a bundle of fibres that runs in the optic tracts, 
crosses at the chiasma, and joins the two internal geniculate 
bodies together. It will thus be seen that the three parts of 
the basal gangha connected with the sense of sight are (1) the 
pulvinar; (2) the external geniculate body; (3) the superior 
corpus quadrigeminum. The three centres just named are 
connected by the optic radiations with the cortex of the 
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■occipital lobe, in the neiglibourhood of the calcariiie fissure 
(fig. 449). 

THE BASAL GANGLIA AND INTERNAL CAPSULE 

The Internal Capsule is best exposed by a horizontal 
section which, beginning on the lateral aspect of the brain, 
shaves off the upper third of the island of Reil and the crowns 
of the caudate nucleus and optic thalamus. The internal 
■capsule is then exposed as is shown in the left side of fig. 455. 

The beginner has a difficulty in fully grasping what the 
internal capsule is. The enormous number of nerve fibres 
which connect directly or indirectly the nerve cells in the cortex 
of the brain with other nerve cells situated in the spinal cord, 
medulla, cerebellum, pons and mesencephalon (crura cerebri) are 
massed in a solid sheet as they pass between the great ganglia 
at the base of the brain (fig. 454). The internal capsule is the 
term applied to the sheet of fibres as they pass between the 
basal ganglia. Above the basal ganglia, in the medulla of the 
brain, they spread out to form the corona racUata ; below the 
ganglia they form the crusta of the crura cerebri. 

As now seen in horizontal section, the anterior limb of the 
internal capsule is bent on the jMsterior limb, the angle or genu 
having its concavity directed outwards (fig. 455). The lenticular 
nucleus, a great gangHonic mass of grey matter beneath the 
island of Eeil, fills the concavity of the internal capsule (fig. 
455). The caudate nucleus covers the inner aspect of the 
anterior limb ; the optic thalamus covers the inner aspect of 
the genu and posterior limb. 

The conception of the internal capsule may be amphfied by 
the examination of a coronal vertical section of the brain, such 
as is shown in figs. 446 and 454. The internal capsule 
is seen in this view to ascend to the medulla of the brain, 
between the optic thalamus and caudate nucleus on its inner 
and the lenticular nucleus on its outer side. 

The fibres which pass between the lower parts of the 
central nervous system and the sensori-motor areas of the 

cortex— fibres which convey motor and sensory impulses are 

situated in the genu and in the adjoining third of the anterior 
limb and the two-thirds of the posterior limb of the internal 
■capsule ; the fibres for the face and tongue lie most anteriorly, 
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those for the leg, foot, and perineum most posteriorly; those for 
intermediate parts of the body occupying intermediate positions. 
So closely are the fibres grouped together here that a small 
haemorrhage from one of the antero-lateral perforating arteries, 
as it passes from the lenticular to the caudate nucleus, gives rise 
to a widely spread paralysis. In the posterior third of the 
posterior limb the fibres which form the optic radiation pass up- 
wards. They come, in part at least, from the terminal ganglia 
of the optic tracts and pass to the occipital lobes. The fibres 



Pig. 454. — Cokonal section of the brain theotjgh the third venteicle and 
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in the anterior two-thirds of the anterior limb of the internal 
capsule pass to the cortex of the frontal lobe. 

Corpus Striatum.— The internal capsule divides this great 
basal ganglion into two nuclei : the caudate nucleus, seen on 
the floor of the lateral ventricle, covering the inner or ventri- 
cular aspect of the internal capsule (fig. 454), and the lenti- 
cular NUCLEUS, which fills the concavity of the internal 
capsule by its deep surface (fig. 455). In front of and below 
the internal capsule, the two nuclei forming the corpus striatum 
are fused and come to the surface at the anterior perforated 
space. 

in. ^ ^ 
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It is interesting to note that the corpus striatum comes to 
the surface, at the anterior perforated space, and there receives 
the antero-lateral perforating or medullary arteries, but it is 
also continuous with the amygdaloid nucleus and, through it, 
with the grey matter of the uncus. 
Fig. 455.— Horizontal section of the ceeebbum. (After Landois and Stirling.) 
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The Lenticular Nucleus is not completely separated from 
the caudate nucleus ; bands of grey matter cross the anterior 
part of the internal capsule and connect the two nuclei. As 
seen in the present section the nucleus is lenticular in shape. 
The outer darker part of the nucleus is distinguished as the 



BASAL GANGLIA 355 

putamen, the inner paler part as the globus pallidus (fig. 446, 
p. 336). The genu and posterior limb of the internal capsule 
separate the lenticular nucleus from the optic thalamus. 

To fill in the picture of its relationships, the student should 
consult a vertical section, such as is shown in fig. 446, p. 336. 
The lenticular nucleus is then seen to be triangular in section. 
Its base rests in front on the anterior perforated space ; there 
the antero-lateral central arteries enter it ; behind it rests on 
the descending horn of the lateral ventricle and is continuous 
with the amygdaloid nucleus in the uncus. Externally the 
island of Reil forms a cap to it. 

Claustrum and External Capsule.— Beneath the cortex of 
the island of Eeil there is a thin layer of grey matter. To this 
layer, probably a separated deep stratum of the insular cortex, 
the name of claustrum is given. The external capsule is a thin 
layer of white matter which separates the lenticular nucleus 
and claustrum (fig. 454). 

Position of the Basal Gang-lia and Ventricles.— It is often 
a matter of importance to be able to locate the position of the 
ventricles of the brain on the surface of the head. The dis- 
sector will observe that the island of Reil caps the ganglionic 
mass which, in turn, bounds the third ventricle, and that it hes 
below the level of the floor of the lateral ventricle. If, there- 
fore, he can locate on the head the position of the island of 
Eeil he can also define the position of the ventricles. Now the 
island of Eeil lies in the anterior two-thirds of the fissure of 
Sylvius, and the superficial markings for this fissure may there- 
fore also be used to indicate the position of the ventricles. 
The occipital end of the island of Eeil marks the common 
point of junction of the posterior horn, descending horn, and 
body of the lateral ventricle. This point is indicated on the 
head by the point of junction of the posterior and middle thirds 
of the posterior limb of the fissure of Sylvius. 

The Optic Thalamus has been already partially examined. 
Perhaps the student may receive some aid in forming a picture 
of this body in his mind, and its relationships, especially to the 
internal capsule, by the use of a rather crude simile. Suppose 
for a minute that the wrists represent the crustse, the palms 
of the two hands the right and left internal capsules, and the 
fingers the coronas radiatse. The palms are turned upwards 
and towards each other, the little fingers point forwards, the 
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thumbs backwards, and the uhiar margins of the wrists diverge- 
to represent the inter-peduncular space. If now he places in 
each palm an egg, one pole being directed forwards, the other 
backwards, he will have a fairly accurate conception of the 
main relations of the optic thalamus- to the internal capsule. 
It would be better to use an oval mass of modeller's clay, 
flattening its lower and outer surfaces against the palm. 
The inner surfaces of the masses of clay, directed towards each 
other, represent the lateral walls of the third ventricle. Further, 
the position of the corpus striatum may be represented by 
applying to the back of the hand a wedge-shaped piece, its edge 
upwards at the knuckles and base downwards at the wrist, to 
represent the lenticular nucleus. Then, by carrying a comma- 
shaped piece from that on the back of the hand round the 
base of the little finger and ulnar border of the hand and across 
the palm above the mass representing the optic thalamus, a 
fairly accurate representation of the caudate nucleus will be 
made. Thus it will be seen that the optic thalamus rests on the 
inner and upper aspect of the internal capsule. Further, if the 
tegmentum be supposed to be situated on the flexor aspect of 
the wrist (upper surface of crusta), it can be seen that if con- 
tinued forwards into the palm it (the tegmentum) will fuse with 
the posterior and lower aspects of the optic thalamus ; the junc- 
tional region is known as the subthalamic tegmental region. 

Surfaces of the Optic Thalamus.— Its inner surface was 
seen to form the lateral wall of the third ventricle ; its upper 
surface is subdivided by the groove for the choroid plexus 
into two parts ; the antero-lateral part assists to form the 
floor of the lateral ventricle (fig. 449, p. 342) ; the p)ostero-'mesial 
part was covered by the velum interpo'situm and fornix. The 
attenuated anterior extremity ends at the foramen of Monro. 
Its posterior extremity forms the pulvinar, in which a part of 
the optic tract terminates. On the outer aspect of the pulvinar 
is situated the external geniculate body. The descending horn 
passes downwards beneath and outside the optic thalamus- 
(fig. 455). 

Its ventral or loiver and outer surfaces present the greatest' 
difficulties, especially as regards their relationships to the 
crura cerebri and internal capsule. When the crura of the 
brain are examined on their outer and lower aspects they are 
seen to pass up and disappear on the ventral or lower aspect of. 
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■the optic thalamiTS. The dorsal or upper part of the crus, 
the tegmentum, composed mostly of grey matter, terminates 
directly in the grey matter of the optic thalamus. Indeed the 
optic thalamus may be rightly regarded as a great terminal 
expansion of the dorsal grey matter of the eras. The crusta 
or ventral part of the crus, composed of the great bundles of 
nerve fibres which pass between the brain and lower nerve 
centres, is deflected upwards on the lower and outer aspect of 
the optic thalamus to form the internal capsule (fig. 454). As 
now seen on horizontal section (fig. 455), the posterior limb of 
the internal capsule separates the outer side of the optic 
thalamus from the lenticular nucleus. 

Bundle of Vieq d'Azyr and Corpora Mammillaria. — ^The 
two corpora mammillaria; appear in the inter-peduncular space. 
If the optic thalamus of one side be removed with the mammil- 
lary body attached, the bundle of Vicq d'Azyr can be dissected 
out, passing from the corpus to the substance of the optic thala- 
mus (fig. 453). The anterior pillar of the fornix begins in the 
mammillary body from a collection of nerve cells. It commences 
by a curious twist (fig. 453, p. 348), and passes up in the inner 
aspect of the optic thalamus to become free in front of the fora- 
naen of Monro. It will thus be seen that the fornix is a longi- 
tudinal band of fibres which, starting in the optic thalamus 
through the bundle of Vicq d'Azyr, after describing an almost 
complete circle round that body, terminates beneath it in the 
hippocampal gyrus. 

MESENCEPHALON 

The Mesencephalon (fig. 456) is about 18 mm. (| inch) 
long and unites the pons Varolii and cerebellum below with the 
optic thalamus and iilternal capsule above ; it contains the 
aqueduct of Sylvius (fig. 458). The dorsal aspect of the 
mesencephalon is covered by the velum interpositum and 
splenium of the corpus callosum. It lies in the tentorial 
passage, between the cerebral and cerebellar compartments of 
the skull (fig. 316, p. 118). It is made up of two parts— the 
CRURA CEEEBEi (peduncles of the brain) and lamina quad- 
EiGEMiNA, in which the corpora quadrigemina are situated. 
Each crus cerebri is made up of two parts— the crusta and 
tegmentum. 
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When the parts are in their natural position the mes- 
encephalon is only visible on the hasal aspect of the brain 
(Plate LIV, p. 314). The crusta, which form the most 
ventral parts, are seen emerging from the pons and divergmg 
as they pass upwards to disappear in the base of the cerebrum. 
On the lateral aspect, the mesencephalon is hid by the temporal 
lobe, the hippocampal gyrus of the limbic lobe being in direct 
contact with it. The optic tracts turn round it to end partly 
on its dorsal aspect (fig. 456) ; the fourth pair of nerves passes 
forwards, one on each side of it (fig. 449). The posterior cerebral 

Fig. 456 Lateeal view of mese><cephalon, pons, and medulla. (Qegmbaur.) 
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and superior cerebellar arteries lie on it in their course backwards. 
Its dorsal aspect is hid by the splenium, velum interpositum, 
and occipital lobes. The pineal body lies in the mesial 
groove between the superior corpora quadrigemina. 

Vaeious Aspects op the Mesencephalon. — A view of 
the mesencephalon on its hasal or ventral aspect is given iia fig. 
439, p. 317 ; the crustse are seen to diverge and include between 
them the interpeduncular space. The lateral aspect of the mesen- 
cephalon is shown in fig. 456. The lateral sulcus is seen to 
separate the crusta from the tegmentum. The dorsal aspect 
is shown in fig. 449. It shows the four corpora quadrigemina. 
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Fig. 457. — Transverse section of 
THE MESENCEPHALON. (WemicTie 
and Qowers.) 



The superior peduncles of the cerebellum, which are seen to 
enter the tegmenta, the superior medullary velum and the 
origin of the fourth pair of nerves do not form part of the 
mesencephalon, however, but of the hind brain. 

Structures seen in a Transverse Section of the Mesencepha- 
Ipn. — The parts entering into the formation of the mesencephalon 
are best understood by making such a section through it as is 
shown in fig. 457. The knife should be entered on the dorsal 
aspect, between the anterior and posterior corpora quadrigemina, 
and brought out on the ventral aspect, a little in front of the 
upper border of the pons, at the 
points of exit of the third pair of 
cranial nerves. 

The parts seen in section are : 

(a) Aqueduct of Sylvius. — This 
part of the central neural canal 
is T-shaped in section near the 
fourth ventricle, becoming trian- 
gular as the -section approaches 
the third ventricle. The epithelium 
which lines it is columnar and 
ciliated. It should also be ex- 
amined in a longitudinal section 
such as is shown in fig. 458. 

(b) Grey Matter siorrounding 
the Aqiteduct. — In the grey matter 
along the floor are situated the 
nuclei of the third and fourth nerves, 
derives part of its origin from it. 

(c) The Substantia Nigra (SN, fig. 457) is a deeply pig- 
mented layer of nerve cells, which separates the Crusta below 
from the Tegmentum above (fig. 457). Processes of the pig- 
mented matter dip in between the adjacent bundles of fibres 
of the crusta. 

id) The Crusta is not only demarcated from the tegmentum 
by the substantia nigra as seen in section, but its lateral margin 
projects beyond the tegmentum. On the lateral aspect of the 
mesencephalon the crusta and tegmentum are separated by 
a sulcus ; on their mesial aspect, as seen within the inter- 
peduncular space, they are separated by the mesial or oculo-motor 
sulcus, at which the third nerve emerges. The crusta is composed 
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The fifth nerve also 
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of nerve fibres ; it is in reality a prolongation of the majority of 
the fibres of the internal capsule ; its middle third is occupied by 
the pyramidal or motor fibres ; its outer third contains fibres 
which pass from nuclei in the pons and medulla to centres in 
the cerebrum ; its inner third contains fibres which, passing 
through the internal capsule, end in the cortex of the 
frontal lobe. The crustse, which separate as they leave 
the pons, diverge as they pass upwards and bound the inter- 
peduncular space behind (Plate LIV, 13. 314). 

(e) The Tegmentum is made up of groups of nerve cells and 
interwoven nerve fibres. It is seen to be separated from the 
crusta by the substantia nigra ; on its dorsal aspect it is covered 
by the corpora quadrigemina, which form the roof of the aqueduct 
of Sylvius. It is continuous above with the optic thalamus ; 
it is connected below with the formatio reticularis of the 
pons. As seen in transverse section, a median raphe separates 
the tegmentum of one side from that of the other, their mesial 
surfaces being thus fused together, while their lateral surfaces are 
free. The roots of the third nerve may be seen piercing it to 
emerge at the interpeduncular space in the groove between the 
crusta and tegmentum. The lateral aspect of the tegmentum 
(fig. 456) is covered by fibres passing towards the inferior 
corpus quadrigeminum. These fibres belong to the lateral 
fillet. 

if) The Bed Nucleus (fig. 454).— As the roots of the third 
nerve pass through the tegmentum they pierce the red nucleus, 
which is most clearly marked off from the surrounding sub- 
stance in fresh brains. The superior peduncle of the cere- 
bellum enters the tegmentum and passes to the red nucleus 
of the opposite side (fig. 457). 

{g) The Posterior Longitudinal Bundle and Fillet.— There 
are two longitudinal strands of nerve fibres in the tegmentum 
of great practical import, but they cannot be clearly distinguished 
by the naked eye in brains preserved in spirit. One is the 
posterior longitiodinal bundle, which passes upwards, one on each 
side, ventral to the grey matter of the floor of the aqueduct and 
connects the nuclei of origin of the third, fourth, sixth, and 
seventh cranial nerves (fig. 467). The other is the fillet, a band 
of fibres which unites the nuclei at the termination of the 
posterior columns of the spinal cord and others in the medulla 
with nuclei in and above the mesencephalon (fig. 457). Some 
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of its fibres appear on the outer aspect of the tegmentum above 
the lateral sulcus, and end in the inferior corpora quadrigemina 
(lateral fillet), but the greater number (mesial fillet) he dorsal 
to the substantia nigra. 

(h) The Corpora Quadrigemina, which appear in section as 
oval caps of grey matter, coated with white, situated on the 
tegmenta. 

Corpora Quadrig-emina, — When the mesencephalon is 
viewed from behind (fig. 449, p. 342), as can be done by 
reapplying the cut surfaces, the four corpora quadrigemina, two 
superior and two inferior, arranged in opposite pairs, are seen 
to be separated by a mesial and a transverse sulcus. Through 
the fillets, the inferior corpora are connected with the auditory 
nuclei in the floor of the fourth ventricle. From both the 
superior and inferior corpora, a ridge or brachium passes 
outwards and forwards on the dorsal aspect of the tegmentum. 
The brachia of the superior corpora pass outwards beneath the 
pulvinar and join the anterior or lateral division of the optic 
tracts. The brachia of the inferior corpora disappear beneath the 
internal geniculate bodies. The inteenal geniculate body is 
situated on the tegmentum, external to and rather in front of 
the superior corpus quadrigeminum. From the groove between 
the inferior corpora quadrigemina commences the frenulum veli, 
a strand of fibres which pass to the superior medullary velum 
or valve of Vieussens. 

DISSECTION OF THE HIND BRAIN 

Three parts of the Central Nervous System are included in 
the hind brain, viz. : 

(1) The Pons Varolii. 

(2) The Cerebellum. 

(3) The Medulla Oblongata. 

The central or neural canal is dilated in the hind brain and 
forms the Fourth Ventricle. 

The Fourth Ventricle (fig. 458) is continuous below with 
the central neural canal in the lower part of the medulla and 
spinal cord ; through the aqueduct of Sylvius in the Mesen- 
cephalon it is in communication with the third ventricle, which 
in turn, through the foramina of Monro, is connected with 
the lateral ventricles. The cerebro-spinal fluid is thus in 
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continuity from the utmost points of the lateral ventricles to the 
Wind end of the central canal in the filum terminale of the 
spinal cord. 

There is only one way of seeing the fourth ventricle 
satisfactorily. The hind brain must be laid open by a section 
made in the middle line, dividing the cerebellum, pons, and 
medulla equally into right and left halves (fig. 458). Before 
doing so, however, the student should open the anterior fissure 
of the medulla and examine the crossing of the pj'ramidal 
tracts (fig. 465, d, p. 373). 

Parts entering- into the Formation of the Fourth 
Ventricle. — As seen in section the fourth ventricle is tent- 
shaped ; the apex projects backwards into the cerebellum ; 
the pons and upper half of the medulla form its diamond- 
shaped floor ; the siuperior medullarij velum (figs. 449, 458) 
forms the sloping anterior part of the roof; the inferior 
medullary velum constitutes its roof behind. At each side, 
the floor of the ventricle is prolonged outwards into a lateral 
recesH. 

(1) The SuPEBiOB Medullary Velum (Valve of Vieus- 
sens) is a thin plate of white matter filling the narrow interval 
between the superior peduncles of the cerebellum (fig. 449, 
p. 342). It is continuous with the white centre of the 
cerebellum behind and the roof of the aqueduct of Sylvius 
in front (fig. 458). The roots of the fourth pair of nerves 
decussate in it. Its outer aspect is covered by a few laminae 
of cortical matter belonging to the cerebellum. To these 
vestigial folia the name of lingida is given. The frenidum 
veli (fig. 449), which commences in the median groove between 
the inferior corpora quadrigemina, ends on the velum. 

(2) Infeeior Medullary Velum (fig. 458).— Over the 
greater part of the posterior sloping roof of the fourth ventricle 
all nerve elements have disappeared ; only the pia mater and 
the lining epithelium of the central canal are left ; this part of 
the roofing membrane is the tela choroidea inferior, the non- 
neural part of the inferior medullary velum (fig. 466, p. 374). 
At the attached margins of the velum, however, three laminsc of 
white nerve matter remain (fig. 466, p. 374). One of these, the 
inferior medullary velum proioer, is attached to the nodule and 
floccuH of the cerebellum, which represent the most posterior 
parts of the cerebellum of the embryo ; it becomes con- 
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tmuous with the tela choroidea inferior (fig. 466). The other 
two plates of white nerve matter in the posterior roof of the 
fourth ventricle are the obex and hgula. The obex is situate 
over the opening of the central canal between the clavas (fig. 
466). From the obex to the lateral angles of the ventricle, the 
ligula marks the point of attachment of the velum (fig. 466). 
In front of the ligula and behind the auditory nerve and 
margin of the inferior peduncle of the cerebellum, the lateral 

Fig. 458.— The thied venteicle, ckuea cebebei, pons, cerebellum, and medulla 
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angle of the roof is prolonged on each side into a process which 
is covered by choroidal villi. To this process of the velum the 
name of cornucopia is given (fig. 466) ; it hangs within the 
sub-arachnoid space. 

The FoEAMEN OP Majendie (fig. 466) is an opening 
in the inferior medullary velum. Thus, while the cerebro- 
spinal fluid within the fourth ventricle is in commimica- 
tion with that in the cerebral ventricles through the Sylvian 
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Fib. 459.— Thk floor of the fourth 

VENTRICLE. {Erb.) 



aqueduct and with that in the central canal of the spinal cord, 
it is also, through the foramen of Majendie and the open- 
ings in the lateral recesses, in continuity with the fluid in the 
great sub-arachnoid space which surrounds the medulla. 

Besides the plexus on the 
cornucopia at its lateral 
angles, two choroid plexuses 
hang from its under surface 
within the fourth ventricle ; 
by these the fluid is secreted 
or absorbed. 

Flooe of the Fourth 
Ventricle (fig. 459).— The 
upper half of the diamond- 
shaped floor of the fourth 
ventricle is formed by the 
dorsal aspect of the pons ; 
the lower half by the 
medulla ; the floor will be 
described in connection with 
these two parts. 



THE CEREBELLUM 

The Cerebellum, as now 

seen in section (fig. 458), is 
made up of a series of 
transverse lamellae and 
minor folia arranged on 
a central sheet of white 
matter. A folivim in section 
is found to have a white 
medulla made up of nerve 
fibres, and a covering of 
grey cortex, which, when 
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examined microscopically, is 
seen to contain the nerve elements shown in fig. 462. A 
number of folia are grouped together to form a lamella. The 
cortex is covered by pia mater in which the cerebellar arteries 
ramify and end in fine branches which perforate and supply 
the substance of the folia. 
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Fig. 460.- 



-The peduncles of the ceeebelluh, 
(Hirschfeld and LeveilU.) 



Peduncles of the Cerebellum.— There are three peduncles 
on each side ; they are made up of bundles of nerve fibres 
which bring the cerebellum into communication with all the 
other chief parts of the central nervous system. 

The SuPEEiOE Peduncles (fig. 460) issue from the anterior 
notch of the cerebellum and, passing forwards, bury themselves 
in the tegmenta of the mesencephalon. They are the most 
internal or central of the three peduncles. The superior 
medullary velum stretches between them ; they help to form 
the lateral parts of the roof of the fourth ventricle above. 
They issue from the 
dentate nucleus — to be 
afterwards seen in each 
lateral lobe of the cere- 
bellum — and pass to 
the red nucleus in the 
tegmentum of the op- 
posite side. Through 
the superior peduncle, 
also, some of the cere- 
bellar fibres (the antero- 
lateral ascending) from 
the spinal cord enter 
the cerebellum. 

The Middle Pe- 
duncles OF THE Cere- 
bellum (fig. 460) are 
formed by a direct 
lateral continuation of 
the fibres of the pons 
into the cerebellum. 

They are external in position to both the superior and inferior 
peduncles (fig. 460). In the cerebellum thej' spread out* in 
the central sheet of white matter. Through the middle 
peduncle the cerebellum is connected with masses of nerve 
cells situated in the pons. It is probable that, through these 
pontine centres, the fibres found in the mesial or inner third 
of the crusta form a connection between the cerebellum and 
frontal lobes of the brain. 

The Infeeior Peduncles (fig. 460) are continuations of 
the restiform bodies, which help to bound the floor of the 




1. Median groove of the fourth ventricle, with the fasciculi 
teretes, one on each side. 2. The striae acusticffi and 
origin of the auditory nerve, 3. The restiform body or 
inferior peduncle. 4. The posterior pyramid ; the figure 
is placed on the right dava. 5. The superior peduncle. 
6. The corpora quadrigemina. 
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fourth ventricle laterally. They pass upwards internal to 
the middle peduncle and spread out in the central white sheet 
of the cerebellum. Through the inferior peduncle the cerebel- 
lum is connected with the following nerve centres : 

(1) The opposite olivary body in the medulla, by the deep 
arcuate fibres (fig. 467, a). 

(2) With the nuclei (nucleus gracilis and nucleus cuneatus) 
in which the posterior sensory tracts of the spinal cord 
end. 

(3) With the ascending (direct) and descending cerebellar 
tracts, which put the cerebellum in direct communication with 
nerve cells in the spinal cord. 

The Arrangement of the Lamellae and Folia of the 
Cerebellum. — It must be confessed that at present the descrip- 
tive anatomy of the Cerebellum is largely a matter of applying 
names to parts the meaning of which we know little. But 
the present success in diagnosing and localising cerebellar 
disease, and the rapid strides made by physiologists in 
solving its function, make it important for the student to 
familiarise himself with its main features. 

The Cerebellum is made up of two Latbeal Lobes joined 
together by a median part or lobe — the Vbemis or vermiform 
process. On the upper surface, there is no demarcation to be 
seen between the three lobes ; but on the under surface 
a recess — the vallecula — separates the lateral lobes, and 
within it the middle lobe or vermis projects. The jDosterior 
notch also separates the lateral lobes behind, and the anterior 
notch, at which the superior peduncles issue, separates them in 
front. 

The median section, made to expose the fourth ventricle, 
also shows the manner in which the folia and lamellas are 
arranged in the vermiform process or middle lobe (fig. 458). 
In fig. 461 A, B, are shown the chief lobes on the upper and 
lower surfaces of the cerebellum. 

Lobes or Divisions seen on the Tentorial or Upper Surface 
of the Cerebellum.— (1) The Lingula, a few bands of grey 
matter, has already been seen on the upper surface of the 
superior medullary velum (fig. 458). 

(2) The LoBTJs Centralis (fig. 461, a) is the most anterior 
group of foha, attached to the central white medullary sheet 
(corpus trapezoides) of the cerebellum. It is best developed in 
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the middle lobe ; it is continued on the lateral lobes as the 
ala or alar folia. The lobus centrahs is hid between the 
hngula on the superior medullary velum and the next lobe. 

(3) The Lobus Culminis (fig. 461, a) consists of eight or 
nme lamellie attached by a main central stem to the central 
medullary sheet (fig. 458). The lamelte are subdivided into 
foha. The lobus culminis expands as it passes on the lateral 
lobes ; the lateral parts are distinguished as the anterior cres- 
centic lobules. 

* 
Fig. 461.— The lobes op the cerebellum. (After Schaefer.) 

A. THOSE ON THE tTPPEE SUKFAOE ; B. THOSE ON THE LOWEE SURFACE. 
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(4) The LoBtrs Clivi consists of a number of lamellae 
grouped on the posterior part of the upper surface of the 
central medullary sheet (fig. 461, a). The lamellae expand on 
the lateral lobes and form the posterior crescentic lohules. 

(5) The Lobus Cacuminis springs from the posterior end 
of the central medullary sheet. In the middle lobe it is merely 
represented by a thin lamella — the folimn cacitjninis (fig. 458) ; 
but on the lateral lobe it expands into the posterior superior 
lohules (fig. 461, a). 

The HoEizoNTAL Fissure (fig. 461, a and b) of the cere- 
bellum separates the lamellae arising on the upper surface of 



368 THE BEAIN 

the central sheet from those on its under surface. The fissure 
commences in front at the exit of the middle peduncle and, 
sweeping round the convex margin of the cerebellum, termi- 
nates i)elow the folium cacuminis in the posterior cerebellar 
notch. 

Lobes on the Under Surface.— (1) The Lobus Noduli 
consists of a median series of small folia, the nodule, projecting 
over the inferior medullaVy velum from the under surface of 
the middle lobe or vermiform process (fig. 458). The nodule 
projects into and is . continuous with the inferior medullary 
velum (fig. 466). Through the velum it is connected on each 
side with the lateral part of the nodular lobe, the flocculus, a 
small grape-shaped collection of folia above the eighth nerve 
and behind the middle peduncle of the cerebellum. The stalh 
of the flocculus runs in the lower border of the velum 
(fig. 461, B). 

(2) The Lobus Uvulae (fig. 461, b) projects behind the last 
lobe ; its main stem is subdivided into four or five lamellae. 
It consists of three sharply differentiated parts : the uvula 
(fig. 4-58) on the under surface of the middle lobe and the 
tonsils, rounded masses of folia projecting in the anterior end 
of the vallecula under each lateral lobe (fig. 461, B). The uvula 
is connected with each tonsil by the furrowed band, to be seen 
when the uvula is pulled gently aside. 

(3) The Lobus Pybamidis also consists of three parts : 
ihepyramid projects from the under surface of the middle lobe, 
behind the uvula (fig. 458) ; the lateral parts are represented 
by the biventral lobules, groups of folia which project like the 
segment of. a small orange on the outer side of the tonsil 
(fig. 461, B). The lateral and median parts are connected by a 
ridge. 

(4) The Lobus Tubebis. The median part, the tuber 
valvules (fig. 458), consists of a shghtly divided lamella project- 
ing from the posterior part of the central medullary sheet. 
The lateral parts include the lateral folia lying between the 
biventral lobules in front and the great horizontal fissure 
behind. They can be divided into three groups or lobuli : the 
anterior slender, the posterior slender, andiihe posterior inferior 
.(fig. 461, B). 

The Dentate and other Nuclei within the. Cerebellum. — 
The central sheet of white matter, so thin in the vennis or middle 
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lobe, becomes of considerable thickness in the lateral lobes, and 
contains some masses of grey matter. By opening up the great 
horizontal fissure with the fingers, and pressing the upper 
lamellae from the lower, the lateral part of the white medul- 
lary sheet will be opened and at least the dentate nucleus 
or corpus dentatum exposed. The dentate nucleus is an 
elongated puckered capsule of grey matter from which the 
superior peduncle of the cerebellum issues — forming an anterior 
break in it or hilum. Three small 
nuclei are grouped at the inner side ^i^. 462.--The constituents 

OF THE COETEX OF THE 

CEREBELLUM. (Meijnert.) 



of the hilum. 




PONS VAROLII 

The Pons Varolii joins the medulla 
oblongata below to the mesencephalon 
above. Its superficial fibres are trans- 
verse and raised markedly above the 
level of the medulla and mesen- 
cephalon. Laterally, they are con- 
tinued into the cerebellum as the 
middle peduncles of that body ; 
through the middle peduncle the nerve 
cells of the pons are brought into 
direct communication with those of 
the cerebellum. 

The Upper part of the Floor of 
the Fourth Ventricle (figs. 459, 463) 

is formed by the dorsal aspect of the pons. In order to 
examine it the three peduncles of the cerebellum must be cut 
as they approach the pons and the cerebellum completely 
removed (fig. 459). By approximating the lateral halves of 
the pons, the upper triangular segment of the ventricular floor 
can be examined. The following points are to be noted in it : 

(a) At its upper angle, covered by the converging superior 
peduncles of the cerebellum, with the superior medullary velum 
between them, is seen the lower end of the aqueduct of Sylvius^ 

(b) A median sulcus dividing the floor into equal right and 

left halves. 

(c) The fasciculus teres, an elevation at each side of the 
median sulcus (fig. 460). From grey matter beneath the 

III. ^ ^ 



la. External and, 1&, Internal por- 
tions of the outer grey layer. 

2. Layer of cells of Purkinje. 

3. Inner layer. m. Medullary 
layer. 
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Fia. 463.— 
Diagram of 
the flooe of 
the fodkth 
ventricle. 
{Schaefer.) 



eminentia teres, an intumescence on the fasciculus teres just 
above the striffi acusticae, arises the sixth nerve. 

{d) The stricB acustica are superficial fibres which cross 
the floor of the ventricle at the junction of the pontine 
and medullary parts. These strands cross inwards from the 
dorsal ganglion of the auditory nerve. 

(e) The acoustic tubercle, situated on each side beneath 
the striEe acusticae, belongs equally to the pontine and medul- 
lary parts of the floor. 

(f) The fovea superior is a slight depression above the 
strise acu!3tic£e and outside the fasciculus teres. Part of the 

sensory nucleus of the fifth nerve lies beneath it. 
(g) The locus cceruleus is a slight depression 
of a black-grey tint near the upper angle, on 
each side ; beneath it the motor nucleus of the 
fifth nerve is situated. 

A Transverse Section of the Pons (fig. 464) 
shows, like the mesencephalon above, and the 
medulla below it, a division into dorsal and 
ventral parts. The Ventral Part is composed 
mainly of nerve fibres ; many of these are trans- 
verse, being continuations of fibres of the middle 
peduncle of the cerebellum or of fibres arising 
from nuclei of the pons ; others are longitudinal ; 
the pyramidal fibres can be followed through this 
part of tbe pons to the crusta. 

The dorsal part of the pons is continuous 
above with the tegmenta and below with the 
formatio reticularis of the medulla. It is made 
up of a mixture of nerve fibres and nerve cells 
(formatio reticularis). Beneath its dorsal sur- 
face, in the floor of che fourth ventricle, are 
situated nuclei belonging to the fifth, sixth, seventh, and eighth 
nerves. The posterior longitudinal bundle beneath the grey 
matter of the floor of the ventricle, and the fillet, lateral 
and mesial, ventral to the formatio reticularis, are continued 
upwards on each side from the medulla to the tegmentum 

(fig. 464). 

The pons rests on the basi- sphenoid ; the basilar artery 
sends branches to it and occupies the median groove on its 
basal aspect. The fifth nerve perforates the lateral part of the 




m.s. Mesial sulcus 
s./. Superior fo- 
vea, l.r. Late- 
ral recess, sir. 
StriEe acusticse. 
i.f. Inferior fo- 
, Tea. t.a. Tuber- 
culum acusti- 
cum. ax. Ala 
cinerea. Z. 

Ligula. 



MEDULLA OBLONGATA 



371 



pons ; the third pair of nerves appear at its anterior border ; 
the sixth, seventh, and eighth, at its posterior border. 



Fig. 464.— Transverse section throuoh the upper part of the pons. (Schwalbe,) 
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MEDULLA OBLONGATA 

The Medulla Oblongata is that part of the central nervous 
system which unites the spinal cord to the pons and cerebellum. 
The origin of the first cervical nerve marks the termination of 
the spinal cord ; the origin of the hypoglossal nerve indicates the 
commencement of the medulla ; the point of union lies between 
the origin of these nerves and opposite the lower border of the 
foramen magnum. 

The Open and Closed Segments of the Medulla. — In 
the lower half of the medulla, the central canal, as in the 
spinal cord, is covered in by an upward continuation of the 
posterior columns of the spinal cord ; in its upper half the 
posterior columns are pushed aside and the canal has become 
dilated and opened out ; the dorsal aspect of the upper half of 
the medxilla forms the lower part of the floor of the fourth 
ventricle.- ' "' 

U 15 2 
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Medullary Part of the Floor of the Fourth Ventricle.— 

The following iDoints should be recognised on this part of the 
dorsal aspect of the medulla oblongata (figs. 459, 463) : 

(a) The stria acustim. They cross the acoustic tubercle 
and separate the upper or pontine half from the lower or 
medullary half of the floor. 

(&) A median sulcus dividing the floor into right and left 

halves. 

(c) The inferior fovea, a sharp triangular impression with its 
apex at the acoustic strise. It divides each lateral half of the 
floor into three areas or trigones. 

(d) The trigonum acustici (fig. 463), continuous with the 
acoustic tubercle. Beneath it is situated the dorsal nucleus of 
the eighth nerve. 

(e) Trigonum hypoglossi ; it is situated between the median 
sulcus and the inferior fovea. Beneath it lies the nucleus 
of origin of the hypoglossal nerve (fig. 467). This trigone 
represents a prolongation downwards of the fasciculus teres. 

(/) Trigonum vagi is the remaining area and corresponds 
to the ala cinerea between the diverging limbs of the inferior 
fovea (fig. 463). The great nuclei of the vagus and glosso- 
pharyngeal, the cardiac and respiratory centres, are situated 
beneath it (fig. 459) . 

BOUNDAEIES OF THE FlOOR OF THE FOUETH VENTEICLE 

(figs. 459, 466). — The floor of the fourth ventricle is diamond- 
shaped. Its upper angle is situate at the commencement 
of the aqueduct of Sylvius, under the apex of the superior 
medullary velum ; its lower angle, the calamus scriptorius, lies 
at the opening of the central canal of the spinal cord under the 
obex ; each lateral angle projects outwards behind the inferior 
peduncle of the cerebellum. The upper lateral boundaries are 
formed by the superior peduncles of the cerebellum. The 
inferior lateral boundaries are formed by the restiform bodies, 
to which the ligulse are attached, and near the lower angle by 
the clavse, to which the obex is attached (fig. 466). 

Restiform Body,— The inferior peduncle of the cerebellum, 
when it reaches the medulla, assumes a new name — the resti- 
form body. It appears to end in two tubercles which are 
riituated on each side of the lower angle of the fourth ventricle. 
A few of its fibres do end there ; a great number of them will 
be seen when a section is made, such as is shown in fig. 467, 
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PART OF THE SPINAL COBD, MEDULLA 

AND PONS. {Ecker.) 



crossing the substance of the medulla to end in the olivary 
body of the opposite side. These deeply crossing strands form 
the deep arcuate fibres. The direct cerebellar (dorso-lateral 
ascending) and antero-lateral descending cerebellar tracts, which 
lie in the lateral columns of the cord, although they cannot be 
made out with scalpel and forceps, should be remembered as 
constitiTents of the restiform body. 

The Clavse, Funiculus fig. 465.— feont view op the otpek 
Gracilis, and Nucleus Gracilis 
(fig. 466). — The postero-mesial 
column of the cord, a great 
sensory pathway, assumes the 
name of funiculus gracilis 
in the medulla ; the fibres end 
in the nucleus gracilis (fig. 
468), at the side of the lower 
angle of the ventricle ; this 
nucleus causes a prominence 
to which the name of clava 
is given; the two clavse bound 
the lower angle of the ven- 
tricle. The obex over the 
opening of the central spinal 
canal marks the point of 
attachment of the inferior 
medullary velum to the clavse. 

The Funiculus Cuneatus, 
Cuneate Nucleus, and Tuber- 
cle. — The postero - lateral 
column of the spinal cord, 
also a sensory pathway, be- 
comes the cuneate funiculus 
on the medulla (fig. 466). It 
ends in the lateral boundary of the fourth ventricle in the 
cuneate nucleus, contained in the cuneate tubercle (fig. 468), 
The cuneate tubercle (fig. 466), with the clava and restiform 
body, bounds the lateral ventricle. 

Formation of the Fillet.— Although the sensory fibres seem 
to end at the cuneate and gracile nuclei, the pathway is con- 
tinued upwards by the fillet, a band of fibres which carries 
the sensory impressions towards the brain. It has been seen 
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higher up in the formatio reticularis of the pons and tegmenta 
of the mesencephalon (figs. 457, 464). When a section of the 
medulla is made near the lower angle of the fourth ventricle, 
the grey matter which continues upwards the posterior horn of 
the spinal cord is seen to be broken up by the crossing of the 
fibres of the fillet to the opposite side of the pons, forming the 
decussatio lemnisci (fig. 468) . Thus it will be seen that sensory 
as well as motor pathways cross the middle line somewhere 
between their origin and end. 



Fig. 466. — Doksai. view of the meddlla with the ceeebellcm pulled poewakds 
TO expose the ixfeeioe medcllaey velum. {Semi-diagrammatic.) 
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Funiculus of Rolando.— On the outer side of the funiculus 
cuneatus (fig. 466), a ridge, best marked in the early years of 
life, appears in the lower half of the medulla. To this elevation 
the above name has been given. It is due to the grey matter 
representing the posterior horn, with its surrounding gelatinous 
matter, being thrust towards the surface (fig. 468). The 
descending root of the fifth nerve lies in the funiculus (fig. 468). 

The three funiculi just named (funiculus gracilis, funiculus 
cuneatus, and funiculus of Eolando) represent in the medulla 
the posterior colimin of the cord. 
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Antebior Aspect of the Medulla.— On its anterior or 
ventral aspect the medulla shows a well-marked anterior 
median fissure, continuous with the corresponding fissure of 
the cord (fig. 465). It ends at the lower border of the pons 
in a depression, the foramen cmcum, while in its depth, towards 
its lower ends, it shows the decussating fasciculi of the 
pyramids. The fissure contains an inflection of pia mater anc 
numerous small spinal ar- 

FiG. 467. — Section of medulla about 

THE MIDDLE OP OLIVAEY BODY (Schwalbe.) 

^M n-c,. 



teries, mostly from the 
anterior spinal branches of 
the vertebral, which dip 
within it and end in the 
substance of > the medulla. 
The pyramids bound the 
fissure on each side. Out- 
side the pyramids, on the 
lateral aspects of the me- 
dulla, are the olivary bodies. 
The roots of the hypoglossal 
nerves emerge between the 
pyramids and olivary bodies. 



The Pyramids project at 
each side of the anterior 
median fissure of the me- 
dulla. They contain the 
motor fibres which reach 
this point from the cortex 
by the internal capsule, 
crusta, and pons. The direct 
pyramidal fibres pass into 
the anterior columns of the 
spinal cord of the same 
side; the crossed pyramidal 
fissure is opened, can be seen 
the medulla. On section, the 
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tracts, when the anterior median 
decussating in the lower part of 
decussation can be seen to break 



through the continuations upwards of the anterior horns of the 
spinal cprd. The crossed pyramidal tracts pass down the cord 
in the dorsal part of the lateral columns of the cord. 

Thus it will be seen that both motor and sensory fibres 
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decussate in the medulla; this decussation breaks up the 
cornuate arrangement of grey matter seen in the cord. 

The Hypoglossal (XII) nerve arises at the outer border of 
the anterior pyramid ; branches of the anterior spinal artery 
enter it by the anterior median fissure. The anterior pyramid 
represents, on the surface of the medulla, the anterior column 

of the cord. 

The Lateral Area of the Medulla.— The pyramid repre- 
sents the anterior column of the spinal cord, and the three 
funiculi the continuation upwards of the posterior column. 
The lateral tract of the medulla, between these two, represents 
the lateral column of the cord. The olivary body projects as an 



Fig. 468.— Tbansvekse section of the medulla in the eegion of the 
Decussatio lemnisci. (Schiualbe.) 
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oval eminence from the upper half of the lateral area. The 
cerebellar tracts, situated in the lateral columns of the cord, pass 
to the restiform body in the medulla. Between the olivary 
and restiform bodies appear the ninth, tenth, and accessory 
fibres of the eleventh cranial nerves. 

The Olivary Body in section (fig. 467) is seen to contain 
a puckered capsule of grey matter — the dentate nucleus. The 
internal arcuate fibres from the opposite inferior peduncle of 
the cerebellum enter at its hilum. Two accessory olivary 
nuclei (0', 0", in fig. 467) lie near it. 

External Arcuate or arciform fibres emerge at the anterior 
ipedian fissure and outer side of the pyramid ; they arch over the 
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lower part of the olivary body to reach the restiforiu body 
{f.a.e in fig. 467). 

FoEMATio Eetigxjlaeis OF THE Medulla. — The main 
bulk of the medulla is made up of a reticulation of nerve fibres 
and cells. A raphe, made up of decussating fibres, separates 
the right half from the left. The fibres of the twelfth nerve 
divide the formatio reticularis into an outer or lateral area — 
the formatio grisea, and a mesial or inner area — the formatio 
alba (fig. 467). The nuclei belonging to the eighth, ninth, 
tenth, eleventh, and twelfth nerves are situated on its dorsal 
aspect (fig. 459) . The upward continuation of the grey matter 
of the spinal column is spread out and broken up in the medulla, 
and new formations, like the olivary body and nuclei, the nucleus 
gracilis and nucleus cuneatus, added. 

In the formatio reticularis, just dorsal to the pyramids, 
internal arcuate fibres concentrate to form the fillet. The 
posterior longitudinal bvindle begins under the grey matter 
of the floor of the fourth ventricle, but the fibres which go to 
form it are derived from the formatio alba, dorsal to the pyra- 
mids, and are continuous with the ground bundle of the anterior 
column of the spinal cord. 
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AccEssoEius ad ilio-costalem, 27 

Acoustic tubercle, 370 

Agger nasi, 264 

Alar cartilages of nose, 132 

folia, 367 

ligament, 229 
Alveus, 346 

Amygdaloid nucleus, 346 
Angular gyrus, 330 
Annulus of Vieussens, 78 
Ansa cervicalis, 60 
Anterior atlanto-axial ligament, 231 

cerebral artery, 308, 310 

commissure, 350 

ethmoidal artery, 262, 156 

jugular vein, 40 

nerve roots, 298 

spinal artery, 297, 312 

temporal nerve, 189 

triangle, roof of, 41 

subdivisions of, 36 
Antero-lateral aspect of neck, divisions 
and superficial struc- 
tures on, 34 

median spinal artery, 300 
Antrum of Highmore, 140 
Apical fibrous dome, 83 
Aquseductus coohleEe, 287 

Fallopii, 272 
Aqueous chamber, 171 
Arachnoid, 94, 294, 304 
Arcuate fibres, 373, 376 
Arnold's nerve, 198, 273 
Arteries. See special arteries 
Arteries of head and neck, origin of, 84 
Articular processes, 292 
Arytenoid cartilages, 258 
Arytenoideus, 254 
Ascending cervical artery, 87 

frontal convolution, 319 
fissure, 319 
gyrus, 827 

palatine artery, 244 

parietal convolution, 319 
fissure, 319 
gyrus, 329 



I Ascending pharyngeal artery, 202 

tympanic branche 
of, 284 
I Asterion, 91 
Atlas, anterior arch of, 227 
posterior arch of, 227 
transverse ligament of, 227, 229 
Attollens auriculam, 106 
j Attrahens auriculam, 106 
I Auditory artery, 312 
j nerve, 285, 814 

1 Auricular branch of vagus nerve, 198 
] Auriculo- temporal nerve, 99, 178, 190 
273 
Axillary sheath, 44 
Azygos uvula, 240 



Back of neck, cutaneous nerves of, 4 
Bartholin's duet, 213 
Basal ganglia, 352, 355 
Basilar artery, 311 

sinus, 118 

vein, 307 
Bell, nerve of, 50 
Biventer cervicis, 17 
Biventral lobules, 368 
Bony semicircular canals, 285 
Brachial plexus, 50, 51, 53, 75 

in neck, branches of, 53 
Brain, 303 

blood supply of, 306 

convolutions of, 319 

cortex of, 820 

fissures of, 320 

lower limits of, 93 

removal of, 108 

sensori-motor areas of, 318 

subarachnoid spaces at base of, 
112 

sulci of, 819 

third ventricle of, 335 

veins of, 806 
Bregma, 91 
Buccal artery, 186 
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Buccinator, 131 
Bulbar arteries, 312 
Bulla ethmoidalis, 264 
Burdach, column of, 298 



Calamus soriptorius, 372 
Calcarine fissure, 325 
Callosal fissure, 326 

gyrus, 326 
Calloso-marginal fissure, 324 
Canalis reuniens, 288 
Capsular ligaments of atlanto-occipital 

joint, 231 
Carotid canal, 272 

plexus, 278 

sheath, 42 

tubercle, 83 
Caruncula lachrymalis, 147 
Cauda equina, 298 
Caudate nucleus, 340, 353 

tail of, 346 
Cavernous plexu?, 124 

sinus, 117 
Central artery of retina, 167 

fissure, 319 
Cerebellar arteries, 312 

veins, 312 
Cerebellum, 364 

horizontal fissure of, 367 

lobes on under surface of, 368 

lobes on upper surface of, 366 

nuclei witliin, 368 

peduncles of, 365 
Cerebral veins, 306 
Cerebrum, 318 
Cervical and lumbar enlargements and 

nerve roots, position of, 299 
Cervical lymphatic glands, 81 

nerves, intervertebral stages of, 223 
posterior divisions of, 22 
Cervical plexus, 78 

cutaneous branches of, 38 
Cervicalis ascendens, 27 
Cervico-axillary passage, 50 
Check ligament, 229 
Chiasma, 316 
Choanss, 259 

Chorda tympani, 190, 277 
Choroid, 168 

plexus, 341, 346 
Ciliary arteries, 155 

bodies, 168 

ganglion, 158 

muscle, 169 
erves, 157, 158 
Cingulum, 338 
Circular sinus, 117 
Cisterna basalis, 112, 306 

pontis, 306 

Sylvii, 306 
Claustrum, 355 



ClavsB, 373 
Cochlea, 287 

scala media of, 288 
Cochleariform process, 275 
Collateral fissure, 326 
Common carotid artery, 62, 85 

bifurcation of, 62 
Complexus, 17 

parts seen beneath, 19 
Compressor nasi, 132 
Conjunctiva, 165 
Conus medullaris, 298 
Cornea, 166 
Cornucopia, 363 
Corpora mammillaria, 349, 357 

quadrigemina, 361 
Corpus callosum, 334, 338 

striatum, 340, 353 
Corrugator supercilii, 97 
Costo- cervical trunk, 90 
Cranial nerves, 313 

origin of, 313 
points of exit, 122 
Crico-arytenoideus lateralis, 254 
posticus, 254 
Crico-thyroid membrane, 255 

muscle, 249 
Cricoid cartilage, 256 
Crista falciformis, 272 
Cruciform ligament, 230 
Crura cerebri, 357 

termination of, 335 
Crusta, 357, 359 
Cuneate gyrus, 331 

nucleus, 373 

tubercle, 373 



Dectjssatio lemnisci, 374 
Deep cervical artery, 19, 90 

fascia, 8, 41, 204 
glands, upper set of, 60 
lymphatic glands, 45 
vein, 19 
Deep temporal arteries, 186 

nerves, 180 
Dental arteries, 187 
Dentate fissure, 335 

nucleus, 369 
Depressor ala3 nasi, 132 
anguli oris, 129 
labii inferioris, 129 
Descendens hypoglossi, 60 
Descending cervical nerves, 39 
Digastric muscle, 204 
Dilator al£e nasi, 132 
Diploe, veins of, 121 
Dorsal nerves, posterior divisions of, 28 
spinal plexus of veins, 33 
vessels, posterior branches qf, 30 
Dorsalis liuguse, 218 
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Ductus endolymphatious, 287 
Dura mater, 94, 114, 293 



Eae, 270 

extrinsic muscles of, 105 

internal, 285 

intrinsic muscles of, 100 

vessels of, 100 
Eminentia coUateralis, 340 
Ependyma, 339 
Epicranial aponeurosis, 97 
Epiglottis, 258 

attachments of, 245 
Erector spinae, 25 

tendon of, origin of, 24 
Eustachian cartilage, 275 

tube, 274 

oatheterisation of, 259 
External auditory meatus, 272 

capsule, 355 

carotid artery, 02 

terminal part of, 177 

ear, dissection of, 104 
nerves of, 107 

jugular vein, 40 

termination of, 49 

laryngeal nerve, 65 

lateral ligament of jaw, 183 

occipital protuberance, 1, 92 

pterygoid muscle, 182 
nerve, 189 
Extraspinal plexus of veins, 296 
Eye, insertion of muscles to, 161 

nerve supply of, 157 

parts of, 164 
Eyeball, veins of, 157 
Eyelashes, 144 
Eyelids, 141 

sensory nerves of, 145 

Face, arteries of, 138 
dissection of, 126 
lymphatics of, 140 
sensory nerves of, 138 
Facial artery, 136 

branches of, 137 
submaxillary stage of, 207 
nerve, 134, 284, 285, 315 
branches of, 135 
intra-petrous stage of, 276 
temporal branches of, 98 
vein, 138 

submaxillary stage of, 207 
Fascia dentata, 334 
Fasciae. See special regions 
Fasciculus teres, 369 
Fenestra ovalis, 283 

rotunda, 283 
Fifth cranial nerve, origin of, 315 

third division of, 188 



Fillet, 360, 373 
Filum terminale, 295, 298 
First cervical spinal nerve, anterior 
division of, 200 

frontal gyrus, 327 

temporal gyrus, 331 
Fissura choroidea, 344 
Fissure of Eolando, 93 
Flocculus, 368 
Folium oacuminis, 367 
Fontana,. spaces of, 171 
Foramen magnum, contents of, 113 

ovale, 283 

rotundum, 266, 283 
Fornix, 143, 334 

body of, 344 
Fourth cranial nerve, 150, 315 

temporal gyrus, 332 

ventricle, 361, 369 

medullary part of floor of, 372 
Fovea superior, 370 
Frenum lingusB, 215 
Frontal artery, 96, 156 

lobe, gyri of, 327 

nerve, 150 

segments of scalp, nerves of, 98 

sinus, 109, 265 

vein, 96 
Frontalis muscle, 97 
Funiculus cuneatus, 373 

gracilis, 373 



Gassekian ganglion, 121 

Geniculate ganglion, 276 

Genio-hyo-glossus muscle, 219 

Genio-hyoid muscle, 216 

Glands. See special glands 

Globus pallidus, 355 

Glosso -pharyngeal nerve, 197, 314 

Glottis, 258' 

Goll, column of, 298 

Great auricular nerve, 39, 139 
deep petrosal nerve, 278 
occipital nerve, 4, 103 
transverse fissure, 344 

Grey matter of spinal cord, 301 

Gudden's commissure, 316 

Gyrus dentatus, 334 
fornicatus, 326 
lingualis, 331 
rectus, 328 



Head and neck, 1 

dorsal region of 1 

surface markings of, 91 
Heart, nerves for, 79 
Hiatus semilunaris, 264 

vestibuli, 288 
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Highmore, antrum of, '264, 265 
Hippocampal fissure, 335 

gyrus, 326 
Hippocampus major, 345 
Hyaloid membrane, 172 
Hyoglossus, structures beneath, 218 

muscle, 216 
Hyoid bone, 245 
Hypoglossal nerve, 60, 200, 208, 813 



Ilio-costalis, 27 
Incisura temporalis, 332 
Incus, 279 
Inferior carotid triangle, 54 

triangles, contents of, 57 

cervical ganglion, 78 

dental artery, 186 
nerve, 189 

fovea, 372 

gyrus, 328 

incisive muscle, 131 

laryngeal nerves, 76 

lingualis muscle, 219 

longitudinal sinus, 116 

medullary velum, 362 

oblique, 20, 22 

origin of, 148 

palatine artery, 193, 208 

petrosal sinus, 118, 196 

thyroid artery, 58, 87 
veins, 58 

turbinate process, 266 
Infra-orbital artery, 187, 267 

canal, 267 

nerve, 138 
Infra-trochlear netve, 139 
Infundibulum, 264, 349 
Inion, 92 
Innominate artery, 84 

veins, 82 
Internal auditory artery, 285 
meatus, 284 

capsule, 352 

carotid artery, 62, 124, 197, 308 

intra-petrous stage 
of, 278 

jugular vein, 63, 81, 195 

mammary artery, 89 

maxillary artery, 185 

branches of, 186 
vein, 188 

pterygoid muscle, 192 

, nerve of, 191 

tarsal ligament, 141 
Interspinous muscles, 33 
Intertransverse muscles, 33, 223 
Intra-parietal fissure, 330 
Intraspinal plexus, 296 
Intrinsic muscles of tongue, 220 
Iris, 169 



Jacobson's nerve, 197 
Jaoobson, organ of, 261 
Jugular vein, 272 



Lachrymal apparatus, 145 

artery, 152 

canals, 146 

gland, 146 

nerve, 98, 161 

sac, 147 
Lambda, 91 
Lamina cinerea, 349 

quadrigemina, 357 

spiralis, 287 
Larynx, 249 

interior of, 257 

muscles of, 264 

nerves of, 251 

upper aperture of, 256 

ventricle of, 257 

vessels of, 252 
Lateral cartilages of nose, 133 

hyoid point, 36 

nasal nerves, 269 

sinus, 92, 116 

ventricle, descending horn of, 345 
divisions of, 339 
Left common carotid, 84 

subclavian artery, 85 
Lens, 173 
Lenticular ganglion, 158 

nucleus, 353, 354 
Lenticulo-striate artery, 309 
Levator anguli oris, 130 

scapulffi, 13 

labii superioris, 129 

alas que nasi, 129 

menti, 129 

palati, 240 

palpebras superioris, 145, 151 
Ligamenta subiJava, 292 
Ligaments. See special ligaments 
Ligamentum denticulatum, 295 

nuchee, 8 

peetinatum iridis, 171 
Limbic lobe, 326 
Lingual artery, 213, 216, 218 

gyrus, 332 

nerve, 190, 208 

vein, 64, 209 
Lingula, 362, 363, 366 
Lips, muscles of, 128 
Lobus cacuminis, 367 

centralis, 366 

clivi, 367 

culminis, 367 

noduli, 368 

pyramidis, 368 

tuberis, 368 

uvulae, 368 
Locus casruleus, 370 
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Long buccal nerve, 139, 188 

internal lateral ligament, 184 
thoracic nerve, 50 

Longissimus dorsi, 28 

Longus colli, 223 

Lower lip, 126 

Lumbar aponeurosis, 24 

nerves, posterior divisions of, 28 
vessels, posterior branches of, 30 



Majenbie, foramen of, 363 
Malar nerves, 139 
Malleus, 279 
Marginal gyrus, 329 
Masseter muscle, 179 
Masseteric artery, 186 

nerve, 189 
Mastication, muscles of, 178 
Mastoid, antrum of, 282 

artery, 90 

processes, 2 

vein, 103 
Maxillary sinus, 264, 265 
Meatal artery, 186 
Meatus (nasal), 264 
Meckel's ganglion, 268 
Medulla oblongata, 371 

anterior aspect of, 375 , 

formatio reticularis of, 377 

lateral area of, 376 
Medullary arteries, 309 
Meibomian follicles, 143 
Membrana tympani, 281 
Membranous labyrinth, 287 

semicircular canals, 288 
Meningeal vessels, 118 
Meniscus of temporo-maxillary joint, 

183 
Mental nerve, 139 
Mesencephalon, 257 
Middle cerebral artery, 308, 310 

cervical ganglion, 78 

ear, ossicles of, 279 

ethmoidal sinus, 265 

frontal gyrus, 328 

meningeal artery, 119, 186 
veins, 120 

temporal nerve, 189 

thyroid vein, 64 
Monro, foramen of, 341, 350 
Morgagni, sinus of, 235 
Multifidus spines, 30 
Mylo-hyoid artery, 206 
muscle, 206 
nerve, 190, 206 



Nasai artery, 156 
cavities, 259 
cavity, antrum of, 263 
vestibule of, 263 



Nasal duct, 147 

nerve, 139, 159, 262 
Nasion, 93 
Naso-labial muscle, 131 

palatine artery, 260 

nerve, 261, 269 

turbinal, 264 
Neck, anterior triangle of, 34, 54 

boundaries of, 34 

divisions of, 34 

posterior triangle of, 17, 34, 47 

superficial structures of, 38 

superficial veins of, 40 

transverse section of, 3 
Nerves. See special regions 
Nose, cartilages of, 132 

lateral wall of, 262 

muscles of, 131 

roof of, 261 

septum of, 259 
Nuchal furrow, 2 
Nucleus gracilis, 373 
Nuhn, glands of, 215 



Obex, 363 

Obliquus superior, 152 

Occipital artery, 7, 103 

deep stage of, 90 
1 lobe, 331 

] lymph glands, 104 

lymphatic glands, 7 

triangle, 18 
; • veins, 7, 103 
Occipitalis, 97 

muscle, 8, 97, 104 
Occipito-atlantal ligaments, 231 
Ocular muscles, 161, 162 
Oculo-motor nerve, 316 
Odontoid process, 227 
CEsophagus, cervical stage of, 58 
Olfactory nerves, 316 

roots, 317 

tract, 317 

trigone, 318 
Olivary body, 376 
Omo-hyoid, 14, 57 
Ophthalmic artery, 154, 155 

veins, 157 
Optic chiasma, 349 

disc, 166 

nerves, 316 

thalamus, 341, 355 

tracts, 316, 351 
Ora serrata, 168 
Orbicularis oris, 131 

palpebrarum, 133 
Orbit, motor nerves of, 158 

muscles surrounding, 133 

sensory nerves of, 159 
Orbital mu-ole, 162 
Otic ganglion, 191 
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Pacchionian bodies, 109 
Palatal aponeurosis, 242 
Palate, buccal surface of, 242 
vessels and nerves of, 246 
Palatine artery, 188 
Palato-glossus, 219, 243 

pharyngeus, 242 
Palpebral arteries, 145 

membrane, 142 
Paracentral lobule, 329 
Para-thyroid bodies, 69 
Parietal eminence, 91 

lobe, 329 
Parieto-occipital fissure, 323, 325 

segments of scalp, dis- 
section of, 103 
Parotid gland, 174 

duct of, 173 
space, 173 

contents of, 176 
Pars basilaris, 328 

ciliaris retinse, 168 
intermedia, 285, 815 
orbitalis, 328 
triangularis, 828 
Perforating arteries of brain, 308 
Pericranium, 94 
Periorbital membrane, 150, 162 
Petit, canal of, 172 
Petro-squamosal sinus, 117 
Pharyngeal aponeurosis, 236 
fascia, 233 
plexus, 202 

veins of, 196 
Pharynx, 282 

constrictors of, 234 
interior of, 236 
Phrenic nerve, 74, 75 

twigs to, 53 
Pia mater, 95, 294, 804 
Pineal body, 350 
Pituitary body, 124 
Platysma myoides, 37, 128 
Plicffi fimbriatfe, 215 
Pneumogastric nerve, 314 
Pons Varolii, 369 

transverse section of, 370 
Post-central fissure, 319 
gyrus, 329 
Post-parietal convolution, 330 
Posterior atlanto-axial ligament, 228 
auricular artery, 178 

lymph glands, 108 
nerve, 135, 178 
axio-occipital ligament, 229 
cerebral artery, 308, 31] 
common ligament, 229 
cutaneous nerves, 6 
dental artery, 267 
ethmoidal artery, 155 
ligament, 183 
longitudinal bundle, 360 



Posterior nares, 259 

nerve roots, 298 

occipito-atlantal ligament, 228 

palatine artery, 243, 246 
canal, 267 
nerves, 248, 247, 269 

perforated space, 349 

root ganglia, 292 

scapular artery, 12 

spinal artery, 297, 312 

temporal nerve, 189 

triangle, roof of, 8 

subdivisions of, 37 
Postero-lateral perforating arteries, 309 

spinal artery, 300 
Postero-mesial perforating arteries, 810 
Precentral fissure, 319 

gyrus, 327 
Precuneate gyrus, 331 
Prevertebral part of deep cervical 
fascia, 44 

region, 221 
Princeps cervicis, 19, 21, 90 
Promontory, 284 
Pterion, 91 
Pterygoid arteries, 186 

plexus of veins, 188 
Pterygo-maxillary ligament, 210 
Pterygo-palatine artery, 188 

canal, 267 
Putamen, 355 
Pyi'amidalis nasi, 97, 132 
Pyi-amids, 281, 368, 375 



QoADEATE lobule, 881 



Eamtjs ascendens inferior, 330 
superior, 830 
horizontalis, 330 
occipitalis, 323, 330 
Rectus capitis anticus major, 222 
minor, 222 
lateralis, 223 
posticus major, 19, 22 
minor, 20, 22 
superior, 151 
Recurrent laryngeal nerves, 59, 76, 251 
Red nucleus, 860 
Reil, island of, 321 

gyri of, 332 
Restiform body, 872 
Retina, 167 

central artery of, 155 
Retrahens auriculam, 105 
Retro-nasal fibrous hiatus, 235 
Eetro-pharyngeal lymph gland, 202 

part of deep cervical 
fascia, 44 
Ehinencephalon, 327, 347 
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Rhomboids, 12 

nerve for, 12, 54 
Bight lymphatic duct, 81 
Kima glottidis, 258 
Risorins, 129 
Rivinus, ducts of, 213 
Rolando, fissure of, 319, 320 

funiculus of, 374 
Botatores dorsi, 33 



Saccule, 287 

Salpingo-pharyngeus, 242 
Seala tympani, 289 

vestibuli, 289 
Scalenus anticus, 82 
medius, 84 
posticus, 84 
Scalp, dissection of, 9(3 

frontal segments of, 96 
layers of, 94 
lymphatics of, 102 
nerves of, 98 
vessels of, 99 
Sclerotic, 166 
Second frontal gyrus, 328 

temporal gyi'us, 332 
Semicircular canals, 285 
Semi-spinalis, 30 
Septum linguas, 220 
lucidum, 334, 341 
nasi, skeletal basis of, 261 
posticum, 295 
Serratus magnus, nerve to, 53 
posticus inferior, 24 
superior, 24 
Sesamoid cartilages of nose, 133 
Sibson's fascia, 83 
Sinus alffi parvse, 117 

maxillaris, 140 
Sixth nerve, 315 
Small meningeal artery, 186 

occipital nerve, 6, 38, 103 
Soft palate, 240 
Sphenoidal sinus, 262 
Spheno-mandibular ligament, IM 
Spheno-maxillary fossa, 266 
Spheno-palatine artery, 188 
foramen, 267 
ganglion, 268 

nerves of, 269 
Spinal accessory nerve, 10, 61, 75, 199, 
313 
arteries, 295 
canal, roof of, 291 
cord, 289 

arteries of, 296 
central canal of, 300 
position of, 298 
removal of, 113 
veins of, 297 

III. 



Spinal veins, 296 
Spine, muscles of, 23 
Splenius, 15 
capitis, 15 
colli, 15 
Stapedius muscle, 281 
Stapes, 279 
Stenson's duct, 173 
Sterno-hyoid, 56 

layer, sheath of, 43 
mastoid, 69 

action of, 72 
blood supply of, 72 
lymphatic structures be- 
neath, 80 
muscles beneath, 73 
nerve supply of, 71 
sheath of, 41 
space, 35, 70 

contents of, 72 
Sterno-thyroid, 56 
Straight sinus, 116 
Strite acusticaj, 370, 372 

longitudinales, 338 

Stylo-glossus muscle, 219 

hyoid ligament, 218 

muscle, 204 
maxillary ligament, 45, 178 
pharyngeus muscle, 194 
Styloid process, 178 
Subapical mucous glands, 215 
Subarachnoid space, contents of, 294 
Subclavian artery, 49, 85 

branches of, 87 
triangle, 18, 47 

boundaries of, 47, 48 
vein, 48, 82 
Subelavius, nerve to, 48, 53 
Subdural space, 95, 110 
Sublingual artery, 213, 218 
gland, 212 
space, 211 
Submaxillary duct, 206, 207, 212 
ganglion, 208 
gland, 140, 206 

fascial capsule of, 42 
lymphatic glands, 207 
space, 205 
triangle, 203 
Submental artery, 208 

gland, 140 
Suboccipital muscles, action of, 22 

nerve, posterior division 

of, 21 
triangle, 19 

boundaries of, 19 
contents of, 21 
Subparotid space, 194 
Substantia nigra, 359 
Sulcus ehoroideus, 341 
Superficial cervical artery, 12 
nerve, 39 

C 
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Superficial petrosal nerves, 122, 277 

temporal artery, branches of, 177 
Superior carotid triangle, 59 

contents of, 60 
floor of, 67 
cerebral veins, 110 
cervical ganglion, 78, 201 
gyrus of frontal lobe, 327 
incisive muscle, 131 
intercostal artery, 90 
laryngeal nerve, 65, 199, 251 
lingual muscle, 220 
longitudinal sinus, 92, 115 
maxillary nerve, 163 

branches of, 163 
medullary velum, 362 
oblique, 20, 22 
parietal gyrus, 329 
petrosal sinus, 117 
thyroid artery, 63 

vein, 64 
turbinate process, 204 
Supra-aeromial nerve, 39 
clavicular triangle, 47 
hyoid artery, 218 
marginal gyrus, 329 
orbital artery, 151 

nerve, 98 
scapular artery, 14, 49, 88 
nerve, 15, 50, 53 
vein, 49 
sternal nerve, 39 
trochlear nerve, 96, 98 
Suspensory ligament, 231 
Sylvian point, 91 
Sylvius, aqueduct of, 359 

fissure of, 321 
Sympathetic system, cervical ganglia of, 
77 
of neck, 65 



T/ENiA hippocampi, 334 

semicircularis, 840 
Tarsal plates, 142 
Teeth, 247 

nerve and blood supply of, 248 
Tegmentum, 357, 360 
Tela choroidea inferior, 862 
Temporal bone, relations of to brain, 
125 

branch of temporo-malar nerve, 98 

fossa, 179 

lobe, 331 

muscle, 179 

region, superficial coverings of, 99 
Temporo-facial vein, 63 
Temporo-maxillary articulation, 183 

vein, 176 
Tendo oculi, 141 
Tenon, capsule of, 149, 152 



Tenon's space, 153 
Tensor palati, 242 

tarsi, 148 

tympani, 278 
Tentorium cerebelli, 114 
Third frontal gyrus, 328 

occipital nerve, 6 

temporal gyrus, 332 

ventricle, 348 
Thoracic duct, cervical stage of, 80 
Thyro-arytenoideus, 255 
Thyro-hyoid, 56 

membrane, 245 
muscle, nerve to, 60 
Thyroid axis, 87 

body, 67 

blood supply of, 08 
isthmus of, 67 
lateral lobes of, 68 
lymphatics of, 69 
nerves of, 69 

cartilage, 249 
Thyroidea ima, 69 
Tongue, 213 

nerves and vessels of, 245 

pharyngeal and buccal aspects of, 
244 
Tonsil, 239 

Tonsillar artery, 208, 218 
Torcular Herophili, 115 
Trachea, cervical stage of, 58 
Trachelo-mastoid, 18 
Transversalis cervicis, 28 
Transverse cervical artery, 50, 88 
vein, 49 

sinus, 118 
Trapezial division of neck, 36 
Trapezius, cervical part of 10 

sheath of, 8 
Trigeminal nerve, 315 
Trigonum acustioi, 872 

habenulse, 350 

hypoglossi, 372 

vagi, 372 
Triradiate sulcus, 328 
Trochlear nerve, 315 
Tuber cinereum, 349 

valvula;, 868 
Tympanic artery, 186 

nerve, 197 

plexus of nerves, 284 
Tympanum, blood supply of, 284 

cavity of, 276 

Uncinate gyrus, 326 

Upper eyelid, section of, 143 

Utricle, 287 



Vagus, 64 

cardiac branches of, 05 
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Vagus, cervical stages of, 75 

nerve, 197, 273, 314 
Vallecula, 366 

Velum interposltum, 342, 345 
Venous sinuses of skull, 115 

position of, 92 
Ventricles of brain, position of, 355 
Vermis of cerebellum, 366 
Vertebral aponeurosis, 23 

artery, 89, 312 

stages of, 224 
suboccipital stage of, 21 

plexus of veins, 21 

triangle, 83 

veins, 226 
Vesalian vein, 188 
Vestibule, 285 
Vicq d'Azyr, bundle of, 357 



Vidian artery, 188 

canal, 267 

nerve, 269 
Vieussens, valve of, 362 
Vitreous humour, 172 
Vocal cords, 257 



Whaeton's duct, 206, 207, 212 
White matter of spinal cord, 301 
Willis, circle of, 308 



Zonule of Zinn, 172 
Zygomatic fossa, 180 

space, contents of, 182 
Zygomaticus major, 129 

minor, 129 
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